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ABSTRACT . 



A course on technology for the non- technical student has been developed 
aad tested at the University of Utah. The purpose. of this. course Is to 
acquaint the non- technical student with the effects o'f technology and tech- 
r\olog1cal change upon his life a*id with the Issues which he, as an-lntelllgent 
citizen, will be called upon to decide. . 

The materials used for the course are summarized in this report in 
sufficient det^ail so that, using the report, faculty in other institutions 
may try out the course with a minimum of additional preparation. 
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I. INTRODUCTION 



A running complaint in the engineering collefes of the country for 
inar\y years has been that the engineering colleges normally sertd their stu- 
dents to the Letters and Science part of the campus to take courses in 
humanities, soci,al sciences, etc.* in order to broaden their outlook upon 
life. On. the othpr hand, the students fran Utters and Science normally have 
no contact with- the things taught in and by the professional schools on the 
campus. It is the opinion of most engineers that Qne can hardly consider 
himseVf an educated person if -he has no understanding of how the engineering , 
legal , medical , etc., systems of the country operate^and how these in-fluence 
his 111^. As a step toward solving this problem, the College of Engineering 
of the University of Utah Redded to offer a course for non-engineering and 
non-science students about technology and its impact upon their lives. 

'This course development program was furtded by the National Science Founda- 
tion through Science Curriculum Improvement Grant No. GY-6386. The grant paid 
for the Project Director, Dr. Noel de Nevers , to spend the sunnier of 1969 
preparing materials for the course, to work half-time during the academic year 
1969-1970 -In teaching"" the course and revising the materials, and to spend the 
summer of 1970 preparing this report. 

A The course has now been taught. at the University of Utah for three con- 
'secutive quaKers. ' The instructors wene Noel de Nevers, Dr. Abraham SoSin, 
and Dr. Seymour B. Hammond. Dr. de Nevers prepared the basic material. Dr. 
Harrmortd and Dr. Sosin used the material wi thout preparing major additional m 
material and provided comments M questions on it. .In addition, variants of 
the course have been taught as Honors Symposia by Dr. de Nevers in the Spring 
Quarters of 1969 and 1^70. 

The course, as currently taught, is open to aTl students from freshrpen 
through seniors. The principal enrollment has been freshmen who are taking it 
as one of the electives in the general education program at the Un-jversity of " 
Utah. The typical class size is 50 to 70 students.. The course is taught as 
a reading-and-discussion class. There is a relatively extensive reading list, 
consisting of books available in pocket book form and a' set of readings which 
vare reproduced for the course and distributed in a cover through the University 
•Bookstore. For each reading, a 'set of discussion questions is handed out to 
the students. The cl&st sessions consist of discussion led by the instructor 
on the material which has" beenVead. Tes*ts are all essay. 

The purpose of. this report is to summarize the available material for 
this course in sufficlefit detail so that faculty at other universities will 
be encouraged to use this material as. the starting point for developing courses 
of their -own. The course is an evolving one. The author makes no Qlaim that 
this material is .in final or perfect form; he only hopes that by distributing 
this material, he can -encourage others to begin in the same general area and 
produce better materials of their own. 
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II. THE PLACE OF THIS COURSE IN THE UNIVERSITY 



In 1969 the University of Utah revised its general education program so 
thait all students who wish to receive a bachelor's degree from this university 
must complete at least three approved courses in any four of the five following 
♦ ^reas: physicci>l science, biological silence, humanities, Tine arts, social 
and behavioral science. The course outlined In this report is one of the 
approved courses for the social and behavioral science area. 

In the forinulation of the general education program, there was sotiie dis- 
cussion of a sixth area which would be called technology. It was hoped th«t 
enough courses could be developed from the«, professional schools to make such 
an area viable. We were unsuccessful at thi's; there simply were' not enough 
suitable offerings. We are continuing our efforts to involve th^ other profes- 
sional schools in tf^ .teaching of undergraduates. 

There are ether areas in which the profes"sional schools can participate In 
the general educat1.on program. The Universi ty of Utah is beginning, in the fall 
of 1970* a sequen<fe based on the "Man-Made World" material ^jrepared by the 
National Acadetny of Engineering. Those familiar with that material will recog- 
nize that' its focus is quite different from the mciterial presented here, and the 
jCourse has a different intent. That course sequence, when offered at the Univer- 
'sity of Utah in the general education program, will be one of the ways to satisfy 
the physical science area requirement. , - ' • 

There are numerous .other analogous programs being tried at many univer&nties 
in the United States. A listing of these and a newsletter for the exchc!>nge of 
information on them is being prepared by Professor Samuel T. Carpenter, Depart- 
ment of Engineering, Swarthmore College, Swarthmore, Pennsylvania, 19081. 



III. PLAN OF THE COURSE 



As currently taught, the course meets three days a we«k for a regular 
fifty-minute class session. In a ten-week quarter, there are normally thirty 
meetings. During this peri od^ we attempt to cover the following six topics: 

1. The complaints of the humanists that technolbgy, really 

technological change, is causing evil effects. 
1, How technological change comes about and a glimpse of 

the history of technology. . 
3. How we- respond to technological change. 
' 4. The various predictions of technological, disaster. 

5. The interrelations of various technologies. 

6. Goverrenent^science and technology policy. \ 

In each- of these areas j we have one major reading and several m1npr readings. 

In addition to these six topics, two additional topics have been developed, 
but have only been tested on Honors students. Thes* are: 

# 

^ 7. The costs of technological safety. 

8. Systems engineering-optimiiation-modeling. 

t 

The instructors vary in their requirements for papery and in their testing 
procedures. For an engineer teaching this course, perhaps th§ most difficult 
aspect is the paper and testing procedure. Those who have taught it have not 
found conducting discussions particularly difficult, but they find that their 
experience in giVjing exams in engineering courses is not particularly relevant 
to the problem of examining students on the mater-^al in this course. Examples 
of examinations and a list ofspaper topics are' included; the author admits tlrat 
these are the weakest parts of the preparatory material for this course. 

In choosing paper topics, the goal has been to choose ones which will 
Interest the students and require them to dig more deeply into" some aspect of. 
the subject being discussed. Some students have complained that som^ of the 
paper topics suggested were too technical, i.e., require too much scientific 
knowledge. I hope, by having the students write some of these papers, to con- 
vince them that they can learn to understand the contents of some technical 
journals or semi-technical journals. If I can convince non-technicaT people 
that they ought to be abl^ to read-and understand journals like "The Scientific 
American", I will have accomplished a significant /part of my purpose. 

Ill writing examination questions, I would- like to find out which students " 
have read the assigned readings and .thought about them. Unfortunately, all of 
the questions I have devised give the advantage to those students who are articu- 
late and can express their ideas well. I am opposed to tests which involve 
.simple regurgitation of materiaV presented by the instructor, but have not worked 
|out a set of questions wbich really probe how wgll the student has thought about 
th6 material presented. - ' 

One of the problems we face in this course is the selection of paper readers 
and graders. For examinations in typical engineering subjects the answers are 
sufficiently accurately known that one can use graduate- students in the dt'scipline 
without difficulty. However, for this course the range of poss'ible answers is - 



large, and we must place some part of the grade on the grammatical accuracy 
of the English and the quality of the coinmunciatiorr skillsv^used. This mak'es 
it doubtful that the typical engineering graduate student would be a suitable 
grader.' For this reason none of the three instructors who have used this 
material at the University of Utah have used graders. If the numbers of stu- 
dents wishing to take the course increases significantly, we will certainly 
have to find some way to provide graders for the course. 

In the list of paper topics for this course there are none which are book 
reports. In the most receht Honors session of the course I accepted book re- 
ports ^is suitable paper topics. This seemed to be a fairly successf-ul procedure. 
I plan to use it in the near future in the technology course as offered for the 
general student. There now exists numerous bibliographies of books, papers, 
etc., which bear on this general topic, These can be used to select reading 
lists for the course. Examples of these bibliographies ar6, "Science for Society 
A Bibliography," prepared by the American Association for the Advancement of 
Science and the Battelle Memorial Institute. Copies may be obtained from th^ 
BattelTe Memorial Institute, Columbus', Ohio. Another bibliography is Lynton K. 
Caldwell and William B. Deville, "Science, Technology, and Public Policy," 
several volumes. Department of Government, Indiana University, Bloomington, 
Indiana, 47401. I am certain that other such bibliographies exist and will pro- 
vide suitable reading lists for assigning book reports as paper topics. 

One criticism which I have received from some reviewers of this material 
is that it does not sufficiently emphasize the positive aspects of technological 
change. Our tiKidern, technologically-based society has brought more material - 
wealth, comfort, health and leisure to our people than were ever known in any 
previous society. I have not emphasized this because the students know its. 
This d^s come up some in the discussions, but the students seem to take it for 
granted. V Perhaps' they are not aware enough of how poor, overworked and un- 
healthy theS^r ancestors were. For this reason, some such cotnnents by the 
Instructor mimt help. 

. Another topic Wtilch I have not introduced very strpngly, but which I feel 
-could be introduced quite profitably, is the coDsequences of the current biologi- 
cal revolution. It seems clear that within our lifetime we will be able to use 
genetic manipulation, artificial stimulation of intelligence, large scale organ 
transplants, chemical Control of behavior, and other very far-reaching biological 
changes in the human race. Tfiere are some very severe ethiccll and moral ques- 
tions as. to which, 'if any, of thesfe things we should do and under wh^t circum- 
stances. .1 have not introduced this material into the^ course for two reasons: 
First, I do not feel personally competent to discuss at a technical level' what 
the likelihoods of these accomplishments are. Second, I have tried in the past 
and am continuing to try to interest the University of Utah College of Medicine 
to undertake a course similar tD this one which would deal with questions like 
the ones above and like'the questions of how our health industry stiould be run. 
I think . it would be best if we could interest someone with a medical or biologi- 
cal background to tackle this set of problems rather than having engineers under- 
take it. • 

In teaching this set of toptcs, the other instructors and I have felt that 
our personal background in the areas was probably inadequate to do a really 
i;horough job. Faced with this inadequacy, we, could choosd to not try at all 
or to line up a group of experts who would each take sojne part pf the course, or 
to admit our limitations arnd go ahead. We have 'chosen th^ latter course. It is 



iny belief that one will never find the perfectly-prepared expert to talk 
upon the •implications of technology; therefore, one ought to settle for one ^ 
with reasonable preparation and with a rather wide background of reading in 
the subject. Although our preparation is certainly 1 nadeejCftite , it is 
superior to that of the students, ar^ they seem quite willing to accept our 
limitations and our willingness to tell them that we do not know the answers, 
to- sort« specific questions. We recommend that other faculty members, in 
preparing to use this material similarly accept their limitations and pro- 
ceed with candor. ' ^ 

Inevitably in preparing such materiaVand evaluating it, one must form 
personal judgments as to which item is most suitable for use in a given place, 
etc. One must also form personal judgments^ about the accuracy atid wisdom of 
various statements made by the authors whose works are being used. In the 
following material I have mate no effort to hide my personal beliefs and preju 
dices, I could convey the samfe infomiation by using the circumlocutions of, 
"it is the opinion of th<*iauthor t^at," or, "in the considered judgment of a 
body of experts it appears that, etc."; but these certainly deceive no one. ^ 



IV. JNDIVIDUAL TOPICS 



The eight topic areas which have been developed and are ready for use in 
^the course are presented in this section. Each topic. is presented in the 
following order: introduction, 11st of reading materials with comments thereon, 
questions for the reading materials and ii^y answers to those questions, addition- 
al materials, examination questions on this subject, and paper topics on this 
subject. » 

All of the readings discussed here can be obtained in any University 
Library. Therefore , /the readings themselves are not duplicated here, but only 
the discussion questions and n\y answers to the questions. However, as h con- 
venience ta' readers who may wish to have an assembled booklet of these readings, 
such a booklet is available from the University of Utah for $5.00. Instructions 
for obtaining these are on page 109. 

The' questions reproduced here are exactly as they are distributed to the 
students. B^f ore ,#ach set of questions I have Included a very brief description 
of the article or boo)( in question. This is intended as a convenience to the 
readerof this report. Such descriptions, are not distributed in class, nor are 
n\y answers to the questions. 



IV-A. Topic -1. The CompUln ts of theii umanlsts 

• There is- a large t>ocly of vociferous public opinion which takes the -view 
that nv)dern technological change Is leading to very'eyil consequence^ This 
opintbn should be considered by anyone who considers Jiimsel f to be an informed 
humdn being. - - ' - 

Behind this current attack on our "T*chnological -Society" , i^ a second 
€hen)e which Is not as" clearly expressed, but which I think is as significant. 
This is the theme that industrialization and mechanization of life is basically 
evil and diverts mc(n from his "natural" state. This theme goes back at least 
as'. far as Rousseau and possibly even further. 

A third theme which seems tc be interwoven with these compla*ints is the 
thetne^which goes back at least as far as Aristotle. It is that the mechanics 
of providing the material needs of mankind are basically sordid and that those 
who provide those needs are inferior people. 

s These three themes are to some extent interwoven i,n the material presented 
in this section. At times it 1s difficult to sort them one from another. How- 
ever, these have been a significant increase in volume of this kind of criticism 
in recent years. The criticisms of Aristotle and Rousse,au have been with us for 
A long time and attracted relatively little attention. However, in modern times 
many more observers of our society have become aware of the effects of tech - 
^ nology and technological change andHiaye raised their voices in ^he kinds of 
criticisms discussed here." The objective of this section-ns not to answer these 
crit;,ic1sms completely or to make a full analysis of possible answers, but rather 
to introduce the student to this body of criticism and use it as a way of intro- 
ducing the other mate;^ials ,i n the course. By the end of the course, the student 
should make up his own mind as to the validity of the criticisms presented in 
this section. 

Taking these themes in reverse order, we begin with several quotations 
from Aristotle which appear in his "Politics"- (Loeb., Classical Library, London ^ 
1932). • - ■ . ^ ^ ' 

♦ " " It is th^erefore clear from these considerations that in the 

most nobly constituted state, and the one that possesses men that 
are absolutely just, not mer^ely just "relatively , to the principle 
that is the basis of'the constitution, the citizens must not live 
a mechanic or a mercantile 1 ife, (for 'such a life is ignoble and 
inimical to virtue), nor yet must those who are to be citizens in 
the best state be tillers of the soil (for leisure is needed both 
for the development of virtue and for active participation in 
politics)." (page 575) 

"And 1t is also manifest that the properties must belong to 
tH%se classes, inasmuch as it is necessary for the tillers of the ^ 
soil; to be slaves, or serfs of alien race." (page 577) 

"It is therefore not difficul^to seOsthat the young must be^ 
. taught those useful arts that are indispensably necessary; but it* 
, is clear that they should not, be taught all the useful arts, those 

pursuits that are liberal being kept distinct from those that are 
■ Illiberal, and that they must participate jn such among this useful 

V ft.. 



arts as will not render the person who participates In them vulgar. 
A task and also an art or a science must be deemed vulgar If It 
renders the bo^ or soul or mind«#f free men use^ss..for the 
employments and. actions of virtue. , Hence we entitle vulgar aVl \4iJch 
arts as deteriorate the condition of the, body, and also the Industries 
that^n^rn wages; for they make the mind preoccupied and degraded. 
And eve^ with the liberal sciences, although -it is not illiberal^ to 
take pant 1n some of them to a point, to devote oneself to them 
too as^uously and carefully is liable to have the injurious results 
specified." (page 638-9) ' 

Needless to say., these ideas are repulsive to most engineers. ThiJ view- 
point of wh,At is right and proper was er>t1rely feasible for a man who lived in 
a society where all manual labor was conducted, by slaves. One can have a very 
lofty and refined view of what is right and proper^-^or human beings as Tong as 
sotneone else does all -the work. These quotations are cited only to show that 
in many of the readings whi-ch follow the suggestion is really made that those 
who do not "dirty their f^ands" with the real running, of bur society ar6 the only^ 
ones who are qualified to speak upon what is good and right, As arrv^ngineer, I 
take a very hostile view of this idea. • ' . ■ 

To Introduce .the second theme, I quoJte frarn Rousseau" s "Discourse on 
Inequality.'! 

"As long as men remained satisfied with their. rustic cabins; ^ 
as long as they confined themselves to the use of clothes made 
of the skins of other animals, and the use of thorns and f i sh-bo'ne-s , 
in putting these skins together; as long as they continued to consider 
feathers and shells as sufficient ornamc^nts, and to paint 
their bodies of different colors, to improvei or ornament their 
bows 6^d arrows , to fonn and scoop out with aharp-edged stones 
some little fishing boats, or clumsy Instruments of mu$K:; in a ^ 
word, as long as they undertook such works ori|y as 'a single 
person could finish, and stuck to such arts as did not require the 
joint endea^vors of several hands, they lived free, healthy,, 
honest and happy as^nuch as their nature would admit, and continued* 
to enjoy ^i th each pther all the pleasures of , an independent 
intercourse; but from the moment one man began ♦to stand in need of 
another's assistance; from the moment it appeared an advantage . ' ; w.^^- 
for one man to possess the quantity of provisions requisite for 
two, all equality vanished; pr9perty started up; lb(?or became .-i 
nece.ssary; a^nd boundless forests became smilina fields, which it 
was* found necessary to water wath human swe^T'^nd in which slavery 
and misery were ^oon seen to sprout out and grqw with the fruits of 
the earth. . ' , ' 

Metallurgy and agriculture wef*e the two arts whose invention 
'produced this great revolution. With the poet, it is gold and 
silver, but with the philosopher it is iron and cornwhich have 
ctvilized men, and ruined mankind...^." ^"^^ * 

Basically this is the argument >that only in the ''state of nature," in which 
man supplied his wants by direct hunting, gathering, etc., was man happy. As 
far as I know, no modern scholars take Rousseau Very seriously. Certainly the 
observation of current primitive tribes does not indicate that. their* 1 ife is as 
idyllic as he believed. However, this theme also persis-ts through the other 



writings discussed in thfs section. The harkening toward the golden age.when 
men didn't dirty their hands with mechanical contVi-vdnces is a strong one. 

The main theme that modern technology and technological change are destruc- 
tive is taken up In many current books, e.g., Jaques Ellul, "The Technological 
Society." However, for the purposes of this course, I consider the best book on 
this topic to be Aldous Huxley's, '^rave New World:" It is selected because^it 
is (1) available in^an inexpensive paperback, (2)- light, entertaining reading, 
(3) qui te. prophetic in many ways (written in the early 193a's), and (4) the 
most illustrative of the themes which come up in this topic. 

The other readings for this section are Nigel Calcler's, "Tomorrow's . 
Politics, the Control and Use of Technology," Wilbur H. Ferry, "Must, We Rewrite 
the Constitution to Control Technology?" , and Hyman Rickover, "A Humanistic 
Technology/' 

As a final reading and discussion.we u-se James K. Fiebleipan' s , "Pure 
Scie^ica, Applied Science, Technology, Engifieeri ng : An Attempt at Definitions." 
This set of definitions are good for starting a discussion. 



IV-A-1. Discussion questions and answers for Topic 1 

Discussion questions for Aldous Huxley, "Brave New World" (Bantam Paperback 
Edition, 1958). . .( • . 

~ "Brave New World" is a science- fiction story set 700 years in the future. 
In it a world government lias taken over the cotiiplete direction of all aspects 
of the lives of tfte people. In this worl(J pain, suffering, want and hardship 
have been completely eliminated, but at considerable cDst in individuality. The 
story is set in England; an outsider, who by accident was raised on an Indian 
reservation and learned about England through the collected works of Shakespeare, 
comes into the society. His conflict with the "Brave New World" is the vehicle 
Huxley use5 for showing the problems of a world in wh'ich we have sacrificed 
•Individuality for material comfort. . • .. 

1. Wha,t, in 50 words or less, is the basic message of this book? 

2. Does Huxley have a positive, negative, or neutral attitude toward the "Brave 
. New World" he pictures? ^ 

3 One of the major areas of conflict between Savage and Lenina i^ over their 
different ^concepts of self-denial and the need for suffering. Huxley 'is 
suggesting that technological advance will make possible instant gratifica- 
tion of all physical desires, and make labor and pain unnecessary. Assuming 
he is right, would you vote- for such a situation?. Or do. you agree with Savage, 
that this would degrade you? 

4, In the book is the position V the individual, as an individual, stronger or 
weaker than in our present society? 

5. In which- general areas were his predictions of. technological change most 
speculative, i.e.. farthest from current fulfillment? In which areas were 
they most conservative, i.e. . of things which we Irave long since fulfilled? 
Is there an obvious reason for this difference? 



6. In chapter 12 (p. 119) 1s a- passage beginning, "A new theory of Biology..." 
Some students say this Is a parallel to the "grand inquisitor" section of 
"The Brothers Karamazov," by Dostoyevskl. Is it a good parallel? Is Huxley 
right in the parallel? 

7. In chapter -3 (p. 67) Lenlna says, " Progress is lovely " Is this a 

conmonly held belief in the BNW? Is it consistent with the other beliefs 
and policies of tne rulers of BNW? 

8. Why did Huxley pick Ford as the new god? Whoi^ would^e plc^.if he were 
writing today? ' ♦ ^ . 

9. Why is, there the strong emphasis on consumption ofsnaterial goods In the 
book, e.g., the comments on page 33? 

* 

10. On the botton of page 125 Helmholz shows his complete Inability to comprehencf 
the R-omeo and Juliet story. Wl^ cannot he ^comprehend it?* 

My answers for "Brave New World". 

r ' ' 

1. If left to themselves, the technologists woli Id produce a world, which is 
comfortable. Convenient, secure and healthy and utterly destructi ve/of the 
human spirit.- - \ " 

2. To n\y amazement a few students thought that the author had a posi*4ve view 
of this world. ^As I read the book, he Jias a highly negative one. 

3. I can do without involuntary labor, hunger and involuntary hardship^. Whe1j|k:er 
I can do without self-denial is an interesting question-, which philosophers 
have/wrestled with for a long time. 

4. I would say much weaker. 

5'. His biological predictions are yet to be fulfilled, for example: , bottle- 
birth, soma, youth to age 60 followed by short and painless deaths, etc. On 
the other hand, his mechanical and electrical predictions. were all long since 
covered. For example: the loud speaker speaking to the Epsilon, telling 
, him what to do was long since outmoded by automatic controls. The radio 
operator on page 169, who goes through an amazing rigamarole in order to 
transmit his message, has long since been rendered outmoded by far superior 
radio devices. The helicopters he predicted as a wild, far-out impractical 
device are now available. ^ ' ■ . 

I think the reason is that his background is in a famous biologicalrj^amily. 
One non'iian-y tends to look for advances in areas he knows somethina^|about 
and to be (nuch more conservative a6out advances in other areas. ^ 

• « 

6. I think itfe an excellent parallel. In the dreamin "The Brothers karamazov," 
the priests are the ones who aecep-ted the responsibility of caring for the 
ignorant glasses. Huxley is suggesting that in the "Brave New. World," the 
technologists would be obliged to make the same decisions. 

Most freshmen of the University of Utah have never heard of "The Brothers 
.Karamazov.." Upper class Honors students are all familiar with it. 
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7. ^They believe It because they are taught it. It Is obviously not consistent 

with the other things because progress means change, and what they want is 
"Identity, conformity, stability.." This is direct contradiction, which can 
only be accomplished by "double think." * 

' ) . . . ' 

8. Ford. was the srrchetype of the Machine Age fn 1933. Note, in the last para- 
graph on page 25, that he uses Ford and Freud interchangebly. In several 
class discussions people suggested t^at rather any one person, they would 
pick IBM as a symbol of our age. Sotne others said that Ford is still the 
best. 

' ■ • .1 

9. This book was written lat the start of the great depression when it seemed 
clear to everybody that what was needed .was much more vigorous consumption. 

10. Helmlplz has been completely brainwashed. In the seven centuries since the 
takeover by the technoloxji sts , they have done a good job of suppressing 
history.' One wonders whether we have equally forgotten history and are un- 
able to understand what went on in the past. I think not. Shakespeare is 
still quite clear to us and Aristophenes is reasonably clear. On the Other 
hand, the Russians seem to haye been able to brainwash even their brightest 
people to believe their versions of history. 

^Discussiop- questions for Nigel Calder, "Tomorrow's Poli'tics: the Control and Use 
of Technology," The Nation,^200 (Jan. 4, 1965), 3-5. 

y 

This article suggests tjhat we need to include control ahd direction. of 
. technology as a lnajo»:^politicetl issue to be debated in all political campaigns. 
The author claims that by merely . continuing our present course of no political 
intervention in technologicJll decision making, we will end up with a very poor 
society. \ 

1. Suppose someone. did offer you ♦the future cited in the firs^t paragraph of 
this article. Woujd you vote for it? Suppose your choice is -^that future or 
maintenance of society exactly as we know it now. Which of these would you 
choose? Assuming you can write the prescription for the kindjof worl.d we " 
want in the future and you don't like the one proposed here, what would you 
propose?- " 

2. In the western world we are proceeding pretty much on the b^asis that any new 
technology can be introduced if sotne person or group is prepared tp do so. 

; In the USSR and the comnunist countries of eastern Europe new technologies 
are not introduced without government sanction. What technological 'Innova- 
tions which are present in the west have they kept out of their countries? 
Assuming tfjat you are now .Premier of .the USSR and able to^'decide which 
technoloqie's should be excluded, which would you exclude? 

3. He si^ggests that there should be ^^omeone to oppose new technologies, so 
that their drawbacks can be examined before they are approved. You have • 
been appointed to do so for -the following products: (a) the in-sink * 

.garbage disposal unit, (b) the snowmobile, (c) the pocket transistor radio. 
What drawbacks would yoq list'for each? 

4. What technological adviances in recent years have had the effect of causing 
a net decrease in peij^onal freedotp, if any? 
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My answers for Nigel Calder, "Tonwrrow's Politics, etc 
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1. Pif'obably nbt, because the present society Is unstable. It Is most likely 
"tl^at war, population, exploitation of consumable resources, etc., would lead 
to truly awful consequences and, therefore, continuing on the course he 
proposes Is a suicidal course- The cl^lce between that and the st?itus-quo 
, Is a choice between ScyTla ani CharybcHs. : l^pst students saw that what one - 
has to do Is to choose the good parts of the! advance withojut being stuck 
w1 th the bad parts. 

,2. I knoW of no examples. If- I had 100 percent control, I certainly would not 
bot;her with most cosmetics, cigarettes, most harmful drugs, probably not with 
private autos, color television, stereos. The Soviet leaders are limited by 
the^ fact that they have contact y^ith the west and itfust provide for their 
people thpse things which their people know exist in the west. " This raises 
the interesting question as to whether the Chinese leaders, who have probably 
done ^ better job- of insulating their society from contact with the west, are 
better off in this regard. I don't know and none of the students few either. 

3. a. The garbage disposal re^ultecl in severe overloads on sewage treatinent 
plants and s^t ream pollution and -also in significant waste of food. . 
. Before we h^d the garbage disposal, surplus food ended up being fed to 
hogs. Some eoinnuoi ties went so far as to ban the garbage disposal 
because of the problem of the sewage plant overloads, but the outraged 
cons^umers nfade them e.ither dump the waste into^t'he streams untreated, 
or build new sewage treatJiient plants. 

b. The snowi^pbil^ certainly makes mountain cabins subject t6 winter 
vandalism, which they never were before. One can tell here the 
interestin'g tale of the oxyacetylene torch, whicti I understand wds 
originally banned in many countries because it made it possible to 
open all existing safes very simply. Ultimately, the uses that were 
good epough outweighed this |iazard and peopl^ used them.' The owners of - 
safes wei^ obliged to buy new safes. 1 do not know the source of this 
story, nof whether it is true. 1 would be grateful if someone would 
tell me. It appears that people who own mountain cabins will now be 

' obliged to clean them out completely in tf^e fal 1 , .or pay higher Insurance 
rates. Another difficulty with the snowmobile is the upsetting of - 
wildlife by peo|3le in snowiiTobiles going into areas which normally have 
beefl quiet for wildlife in the winter. Certainly the esthetics of 
being ouj: in the" country in^ the. snow have been. greatly harmed by the 
noise and smoke that these things me^ke. 

c. Thls'^fces it possible for kids- to listen to radios in school, thereby 
not pdiWmg attention, kids do this.. It .also has made possible 
the tl1?^tr1but1on of propaganda in non-literate societies. It is most 

. likely th^^t Gamal Abdel Nasse-r wou-ld not have "been as effective a 
leader if he could not count upon cheap transistor raclios to carry 
his word into all the villages in the backward cguntries he is 
powerful in., Also, this makes the invasion of privacy in public places 
- much simpler because one is obliged to listen to these ,-wh^thar. he 
likes it or not. --I . . 



4, Most often a technological advance. Increases one group's freedom oc ease 
at the expense of another group. For example* the automatic elevator In- 
creased the speed and efficiency and^ lowered the cost of living or working 
In tall buildings. It w1ped,out the^jobs 'of those who ha,d previously been 
elevator operators. The snowmobile Increases the pleasure in the out-of- 
doors of those who like to travel in noisy ways, it greatly decreases the 
pleasure in the out-of-doors to those who like qu1^t. Some students cited 
the computer as a net-degreaser of personal freedom-, but when the discussion 
gets going It becomes clear that if we were to do away with* it and go bacH 
to doing >tfll those things by hand, our freedom would be greatly reduced. 
One suggestion which was made was that electronic eavesdrop|Jlng devices 
decrease freedom; I am afraid I have to agree with that one. 

Discussion questions for W-ilbur H. Ferry, "Must We Rewrite the' Constitution to 
Control Technology," Saturday Review, 51 (M.argh 2, 1968), 50-54. 

He suggests that a complete overhaul of our Constitution Is needed to con- 
trol what he considers as malignant technology. He cites several examples of 
what he considers fnallgnant technology. 

1.; In the middle of the first page he says that scientists have been more con- 
scientious than the technologists in warning society about the consequences 
' of their potions. Ci te examples' to support this remark* 
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in the middle of the first page he speaks of "the castration ,6f the spirit 
by technique." Cite examples. of technological activities which "castrate 
thie spirit." 

3. In the middle of the. second page Ferry decries the Invasion of privacy 
which modern technological advance is making possible. Do the citizens of 
modern industrial societies, like the USA, have more or less privacy than 
citizens of non-industrial countries like those of the Middle East, Africa 
or South Ajiierica? 

4. In the middle of page 52 he says, concerning smog, that "Technolagy is the 
villain." Is that right? Would you be willing to give up all autos In 
order to eliminate smog, if that would do it? Do you think that society 
would do so by a free election? 

5. On page 53 he says, " impersonality. and standardization are the very , 

hallmarks of technology." Js that right? Does -each technological -advance 
result in loss of personality and individuality? 
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Do ypu agree with his statement of page 54 that "...technology is Indeed^e 
main conundrum of American Life"? If not, what is? . \ 



My answers for "Must We Rewrite the .Constitution, etc." 

1. -He must be t^alking about the famous Atom Bomb^ letter, which a group at Los 

Alamos wrote in 1945 asking that the first bomb not be dropped on people. 

2. No"^ one had a good example for this one. One wonders about the following 
questions: Did photography kill painting or did it liberate it? Did the 
movies k-ill theatre or did they liberate it? Does the division of Tabor 
destroy the joy of craf tsmenship? Did television wipe out reading? Did 
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television wipe out political debate, giving us canned candidates or has 
it ended up with us having a better view of what our candidates are like? 
Has bulk processing lead to utterly tasteless food? (^ty answer is yes). 
Fras our ease of movem^t caused us no longer to see the land as we pass 
through it? Have household appliances liberated women, or taken away 
their role in life? ■^ 

3. I say more. Probabl/^not ten.perc^it of the kids in the cUssrAom have 
witnessed their parents having sexual intercourse.' In the one-room huts, 
all the kids have. Mar\y pre-industrial cultures do not consider privacy 
a positive good because it is something which is simply not possible for 
them. 

4. No, I think he is completely wrong. People are the villians because their 
sense of values are different than his (and mine). Yes, I would give up 
the automobile if we had good public transport and ancillary services, but 
I do not believe the populace would. 

^One could equally well consider the crusades or Ihe inquisition and say 
"religion is the villain. In that case one would be equally wrong. The 
problem is that people have mi sapplied 'something--in one case, the teachings 
of Jesus Christ, in another case modern technology. 

5. It can, but it need not. Mostly it offers meaningless chotces. To those 
who. wish a variety of life styles, modern technological society offers a 
great deal more choice than any previous society. 

6. No. I would put the problem of Nuclear War, which is really foreign policy 
and human relations problem first and the problem of racism and its ^on- 
sequences second. Technology comes in a poor third, if at all. 

Discussion questions for H. G. Rickover, "A Humanistic Technology," Nature , 
208 (Nov. 20, 1965), 721-6. . : 



He shows examples of what he considers the misuse of technology and pre- 
scribes a much better controlled technology as the cure of these abuses. 

1. In his third, paragraph he says that technology may enable human beings to. 
become more truly human. What is his definition of truly human? Do you 

agree with it? , ' 

- 

2. The quotation from Vannevar Bush at the end of page 721 was presumably made 
in the 1940's. Has anything happened since then to change our view on this 

-subject? Would modern 'scientist-s endorse Bush's statement? 

3. On the second page he states his beli et^that technological changes should 
,not lead to changes in morals or ethics. Do you agree? If not, cite ^pomple 
of adts which were once moral or ethical, and now, due to technological 
change, are not; or acts which once were immoral and unethical, and now, due 
to technological change, are not. 

4. On page 722 he says, "a certain ruthlessness has been encouraged by tjie mis- 
taken belief that to disregard human considerations is as necessary in 
technplogy as it is in science/' Is it necessary in science? Show some ex- 
amples of the encouragement of ruthlessness in technology for this reason. 
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• 5, On page 723 he claims that those whp use technology unwisely defend 

- themselves against attack by citing the Galileo analogy. Show an example 
of this. 

6. In the example he cites' on page 723a4 of the destruction of whales , is the 
problem of technology destroying whales or of technology, placing power to 
' (_ destroy them in the hands or men who are iioelish and greedy enough to do 
^it? 

. 7. On the right hand side^of page 724 he lists the defenses which are normally 
made by those who apply a technology which is under legislative attack. 
Cite recent examples in which these steps have been followed, pretty much 
in the order he lists. • 

8. Do you agree with his attack on social sciences at the lower right on page 
724? If not, why do you think it is wrong? Why does he make it? 

9. On page 725, middle right hand, it seems to me that he is saying that 
society should stop trying to tell the engineers what to do. Yet earlier 

he seems to say that society should take over the direction of technological 
advance. Is this what he says? Is this a contradiction? ,If so, how should 
it be resolved? * 

' * , <- ■ 

My answers for "A Humanistic Technqlogy." > 

1. He means free from deadening physical labor and free from havinjg.to strive 
to .provide food and clothing and shelter. I am inclined to doubt that 

...definition. After all, these are things that only human beings do; animals 
, - don't plow fields or mine coal or do clerk work, so maybe deadening physical 
labor is what is truly human'. If, on the other hand, one argueS being truly 
human means being able to develop one's intellectual, spiritual, artistic 
faculties and the like, then it is certainly true that technology increases 
the possibilities for doing tf\is. By "truly human" he must mean only the 
highest quality activities which are peculiar to humans. 

2. My answer would be yes to the first question and no to the second. 
Surprisingly, the students' answer generally is no. One of. them said that 
these things are permanentl5^ unknowable empirically. This raises the question 
of how one decideswhat are the members of the class "empirically unknowable." 
My answer is, that that class is identical with the class of things which 

are unreal and I do not think the things he is discussing are unreal. 

3. I disagree With him, If he means that It should not cause changes in the 
details' of our moral and ethical codes. If by moral and ethical code he means 
do good, avoid evil , minimfze harm to others, then I see no' reason that , 

' technological change can ever change that. ,If,'an the other hand, he means 

specific provisions as to what is or is-not right,, then I think he is 
completely mistaken. As examples: Consider the question of alT-outt war. 
. At one time th.is mi^st have been a morally acceptable thing; certainly the 
American Revolution was an appropriate all-out war. I do not believe this 
is morally' acceptable now. There are numerous ecologieal examples; when 
people settled the West there was no reason -at all not to put your excreta 
in the local stream. It didn't make any difference to them\ ft does now. 
Before cesarlan sections were developed, if one had sexual intercourse with. 
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a very narrow-hipped wife* one was killing her just as surely as if hje p^t 
a gun to her head and pulled the trigger;. However, a gun would be quicker 
and less painful. By ar\y reasonable standards that was an immoral .act then; 
It Isn't now. The classic example isr the change of attitude of the Roman 
catholic Church on usury in the Middle Ages. " This was immoral until they . 
saw that venture capital ism had a great deal of benefits, at which point 
it ceased to be immoral. ' | 

4. I kr\ow of no examples to justify that statement at all, nor did any student. 

5. Here, also, I know of no examples, nor did any student. 

6. I think clearly this is a case of technology placing power in the*hands of 
those who are i'gnorant and greedy^ 

7. Th^ 'response of t^e auto companies to Ralph Nader's safety campaigns folVow 
- this procedure exactly. Similarly, the response of the cigarette manufactur- 
ers to the evidence about health and cigarettes follows this line exactly". 

8. That is obviously nonsense and reflects the fact that he was raised in an 
era in which engineers were laljght to have contempt for soci al sciences. I 
hope we are past that sad point. . 

9. I feel he is completely contradicting himself here. What he really should 
be saying is that frequently businessmen ov^r-rule engineers and apply 
narrow standards. The real enemy are those who over-rule the judgment of 
the technically competent, to do technically incompetent things. I certainly 
wish that engineers had a better record of standi npg up for what they knew 
was right. 

Discussion questions for James K. 'Flebleman , "Pure Science, Applied Science, 
Technology, Engineering: An Attempt at Definitions," Technology & Cu1tur§, 2 
(1961),' 305-317. ^ - . 

H6 presents a set of definitions concerning pure science, applied science, 
technology, engineering, etc. These clearly reflect his background as a 
philosopher. ' ' , ^ . 

1. Is his statement on the second page that, "without pure science there would 
be n&thing to apply," correct? Cite examples of important scientific dis- 
coveries which came about as a result of the investigation of some practical- 
problem, and of important discoveries which came about as a result^of in- 
vestigations with no practical end in mind. 

t 

2. The question is often debated as to why society does or should support 
"pure stience. " The pure scientists suggest that pure science should be 
supported because it is one of the greatest, (if not the greatest ) human 
intellectual undertaking, and has a beauty and glory of its own. ("Science 
for science sake," just like "Art for Art's sake.") Some detractors say 
that really society supports pure science because of the (Practical results 
which flow from it,. and that if there were none of those, society ought 
to" tell the scientists the same thing it tells the painter; namely, either 
product what will sell, or support yourself some other^ way (e.g., teaching) 
and consider painting your hobby. Which, if either, of these views is correct? 



3. . On page 308 he refers to "Pasteur's Principle of Pure Science that dead " 

Did Pasteur find this principle by the methods of "pure science?" 

4. On page 309 in the first paragraph he expresses his preference for pure 
' over applied science. Do you agree? If so, why? If not, why not? 

5. Which, if any, biased do you think the auth||r brings to His topic? 

6. Based on his definitions, or on whatever definitions you think proper, classify 
the following as pure scientist, applied scientist,' techhologist,' or none- 
of- these categories: Enrico Fermi (theoretical physicist and principal 
scientific and technical director of the World War II atom bomb project);' 
typical U.S. physician; typical >-.S. highway engiYieer; typical U.S. lawyer; 
typical U.S, automobi le mechanic; typical U.S. comnercial a1 rline 'pi lot;, 
typical U.S. school teacher; Werner von Braun; Oonas Salk; Pasteur; .Christian 
Barnard; Henry Ford? 

7. This paper -contains some very inaccurate historical statements. - Cite some 
of these. 

My "answers to the questions for F-lebleman ,* "Pure Science, etc." 

1. No, I do not think- it is correct. Early a!^tronomy was all based on the^ 
practical problem of getting a good calendar. The scjentific results were 
a fallout from the practical ones. Thennodynamits' largely came-out of the 
steam engine. "^Mo^t theoretical, chemistry,- at least in the early days', came 
out of practical applications. -Quantum theory came out of Plank's investi- 
gations of radiative heat transfer. Most of our physiological principles 
came about from practical attempts to figure out ways to- keep people healthy. 
On the other hand, most recent work, particularly in Physics, has not had 
immediate practical goals 'but is directe'd at trying to understand the micro- 
scopic details of matter. Perhaps we have seen a reversal from the practical 
leading theoretical with the Manhattan. Project as the first m^or example of 
the theoretical leading, to the practical. 

2. Perhaps society should _5upport both artists and scientists the same way. 
However, considering the differences between the two, ^ it is very clear that 
the scientists can show practical advantages to their work., at least over 
the long run. Also, the scientists have agreed-upon methods of judging the 
quality of work So that one has a way of knowing who is making a contribution 
and who isn't. It is a great deal more difficult for artists to agree upon 
such a thing. Is Andy Warhol really contributing? " 

3. Pasteur was working on the practical probleiji of the spoilage of wines, when 
he discovered his principle. To call this a "principle of pure science" 

is absurd, * - 

4. I certainly don't agree i because I am'an engineer. 

5. Clearly he reflects the biases that go with his background as a philosopher. 
Philosophers are obviously much more attracted to pure science than they are 
to its practical, application. 




6. I propose the following definitions: , 

A. A pure scientist is one^ who works on a scientific question for 

„ which he can imagine no practical application, 
b. An applied scientist is one who does scientific research 

diredted at^the solution of specific practical problems. 
cl A technologist is a person who uses currently known scientific 

principles and data in ifj^er to solve practical problems. 

' ■ - • . • • f ^ 

Using tfiese, I would s9y that Fermi, during various poinijs of his life, was - 
a pure scientist, an applied scientist and also an outstanding engineer. 
The typical U.S. physician whould be a technologist (physicians use this 
word to describe what we wop Id call a lab technician, therefore, are very 
angry when anyone suggests that they are technologists. It is simply a 
case of the word having different meanings in different areas. According 
to the definitions that we use, physicians would definitely be technologists) 
A typical highway engineer would be a technologist. He also turns out to 
be a manager of operations. For a lawyer, it is a very mijjed question as 
to whether or not a law is a technology. If by "technology" you mean "the 
learned application of a body of principles and rules," then certainly 
law is a technology. If you insert in your definition the. words "scientific 
principles and rules" or "physical-scientific principles and rules," then 
law is not.- This leads to an inter'esting discussion. An auto-mechanic 
would be ^ technologist or a technician. If one- wishes to make the . 
distinction between the two, one would sa^y that the technologist is applying 
science and the technician is -following rules set doWn by the technologist. 
This is an arguable definition, but I like it. The airline pilot is ,a 
te<:hnologist or a technician, or perhaps ar artist, since the things he 
^ does frequently cannot be described in detail. One must feel them and try 
them. A school teacher is a technologist to the extent that we know how 
to teach and a technician to the extent that she simply follows a set of 
rules set down brothers. Werner Von Braun is a technologist. Jonas Salk 
is certainly a technologist, possibly an applied scientist. -Christian 
^Barnard is a technologist and Henry Ford, a technolbgist and businessman. 

7. The line on page 313 about gasoline not being the product of the tech- 
nologist is complete nonsense and bad history. The one on page 315 about 
pure scientists working witho.ut thought of personal gain is- manifestly 
absurd. Anyone^'who doubts that should read James Watson's, "The Double 
Helix," (which is recommended reading anyhow, whether you read it for 
thife' purpose or not). ' ^ 

IV-A-2. Additional materials for Topic 1 

The following discussion and materials were prepared an'd have been used, 
but are not now currently part of the basic package for Topic 1. The first of 
these is Russel 1' Baker's, "Give. Me Your Tired, etc." This is one of Russell 
Baker's typically humorous saHles into American politics which I enjoy very, 
muchr but which the students did not seem particularly impressed witl^. It has^ 
been excluded from the Hit of topic readings for this section because we had 
too many. The next is Jerome B. Weisner's "Sciegce and Technology," etc., 
which was used and is satisfactory, but does not seem to be as well liked by . - 
the students as the other ones in this section and was excluded because we had 
too maiiy.. Finally, there .is the reading from Jean Jacques Rousseau, This was 
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used>1n an Honors section of the course and received a fair reception there. 
Whether It y^ould^be suitable for a general section is questionable. 

There are numerous other materials which one might use in this section. 
One student wrote an interesting paper suggesting that "In ,the Penal Colony." 
by Franz Kafka, was a suitable reading. ThisMs an interesting short story 
which can be construed to be a parable about technology and the role of the^ 
•technologist, etc. I do not find the symbolism so clear that thi? 1s certain. 
This was tried as a reading, in an Honors section; the response was fairly 
negative. ; 

An additional body of literature which one mightt<:onsider here is that 
written in the period 1850-1920 attacking the abuses of the industrial revo- 
lution. Examples are the writings of Charles Dickens (e.g., "Oliver Twist") 
or of Emil Zola (e.g., "Germinal") » or Upton Sinclair ("The Jungle"), etc. 
In these writings the complaints are made that the new factory system has 
led to truly intolerable conditions for the workers. I consider this a 
separate topic from the topic considered here. It is not particularly timely 
In the United States. Most of the conditions which were complained about 
in these writings (child labor, ex treinely Ipng working hours, lack of work- 
men's compensation, ex treme^^y hazardous working conditions^ etc.) have 
largely been elimiiTated in^the United States. (This Is the case for most 
factory workers , bCHf not necessarily for agricultural workers and migrant . 
laborers.) Therefore, I have not. Included this set of complaints in the course 

Discussion. questions for Russell Baker, "Give Me Your^Tlred Poor - If They 

Can Build Super Jet," New York Times Service, appeared in S.L.C. Tribune, 
October 10, 1967. 

This is a humorous attack upon the Congress of the United States for 
providing federal funds to support the SST project. 

1. Is he correct that we do technological stunts because that, is what we are 
good at? If you think that Is right, cite some other "technological 
stunts"" we have recently done. 

2. He is pretty hostile toward the SST. There must be sane arguments to 
indicate that it 1s a good thing. What are they? 

3. What is the equity and morality of sonic booms? Does the man with the 
airplane have the right to subject those on the ground to as much noise 
as he chooses? Does the man on the ground have any legal or moral right 
not to be disturbed? How are such questions settled in our society now? 

" How should they be settled? 

4. In the case of sonic booms we seem to have decided that the man with the 
machine has autofnatic rights to do what he could not do without the machine 
or automatic rights over other people. Can you cite other examples where 
the nan with the machine is allowed to do what a man without a machine 

' would not think of doing? 



3. 



My answers to "Give Me Your Tired, etc." 

' ' ' ' . 

1. The class was brightflfciough to quickly. 'discover that one ought to have a 
• deftinitlon of a -technological stunt. We thrashed with this for some ' 

time. lAy conclusion, which the class sort of accepted was, "a technologi- 
cal stunt is some undertaking. In whtch the real purpose is the joy, 
pleasure and profit of doing the job, rather than the use which one may. . 
have of the finished product." HJased on that definition, we have the 
moon shot,. hot shave, cream, the old aroma movie, self-defrosting refriger- 
ators', gas refrigerators, fluidlcs, etc. 

2. It is proposed that the SST will make money, thai it will help our balance 
of payments problem, that it will keep the aircraft industry happy, and 
that it will have some military spillover in case we ever need ItN- 

We really haven't settled this one. Its proponents say that the SST will 
not fly over populated areas. I don't believe them. Most conservationists 
believe that once these darn things are buWt, the pressure to fly them 
over n\y home will be very great and the pressure to fly them over wilder- 
ness areas, where I go to get away from the noise, will be Irresistible. 
Right now in our society we have no procedure for settling siich questions; 
this is one of our real national problems. 

4. People with cameras are apparently enttJtled to go to any sort of place that 
people without cameras wouldn't. At a recent wedding I saw a man with a 
camera walk up right behind the clergyman and take a picture over his 
shoulder during the Ceremony. Similarly, reporters and TV cameramen at 
meetings feel that it is perfectly all right for them to do almost any- - 
thing while the meeting is going on. People with helicopters have the 
right to disturb the large crowds of people by flying low over them at 
1 any time, including the one who flew low over the University of Utah Library 
Dedication, and made the whole procedure stop until he flew away because 
no orte could hear. People with motorcycles have apparently the God-given 
right to tear up any piece of grass that suits them. 

One might also talk* here about th6 involved poTitical -military hassle over' 
who got the SST contract. Basically, there were two final competitors: 
Lockheed, who had a fixed-wing design and Boeing, who had a swing-wing ' 
design. Boeing got the contracts, spent a large amount of the government's 
money proving beyond a6y doubt that the Lockheed design was the better one. 
They are now going to 'build Lockheed's design. Not much was said about 
that because apparently Boeing got robbed on the TFX contract and, there- 
fore, were being paid off for 1U a lovely piece of Aiijerican history. 

Discussion questions for Jerome B. Wiesner, "Science arid Technology ,'' PTa-tey. 
16 (Jan. 1969), 90. ' 

» * 

He suggests that although science and technology may have greatly contributed 
to the Problems, we now face in our smrHety, they now offer the only hope for solv- 
ing this\et of problems. 



\ 



1. At the tnd of the first page he talks about the " . . . .al ienatioh of citizens, 
especially young people, from a highly ^omplex society to which they appear 
Irrelevant," Is .this one of the causes of campus unrest and the hippie 
movement? - The main cause? 

A • • ■ ■ - ■ \ 

- \ ■ ?o lJ(t 



2/ Can you cite ^ny examples of our efforts to fashion thfe new political and 
psychological world he-suggests? . , / ^ 

3. He cites as examples of "technology dlit of control" the auto and television. 
These are the ones ev0ryone cites, along with the SST and pesticides. What 

^ other one should be cited which does not normally appear on this list? Or 
is the whole lis^: nonsense in thcit none of these are "technologies out of 
control?" , ^ 

4. He calls for the development of a skill cabled. "social engineering" which 
will use the combined power of technology, ^>+iysical and social science to 
control society's problems. Can this be done without large-scale mai^pu- 
lation of people? Is this soniething we approve of, or disapprove of, or 
are indifferent to? . 

5. Do you think he is calling for new technological research and development, 
or only the wise use of what is now known? Would he agree with a propos,al 
that all scientists and engineers stop working on new ideas and work full 
time on the constructive use of the ones we h'ave? Would you agree with' 

. such a proposal? 

' . •* 

answers for "Science and Technology." 

1. I am doubtful about that and the students in the class seemed doubtful too. 
: 0 However, they are not alienated either, so one really ought to try and get 

some feedback from the students who are alienated. 

2. ° One might cite the war on poverty as a pretty half-hearted effort. This is 

the casq of the technologists saying that the problem is not technological,- 
but soci al . ' . h 



3. ^ Our death control policy, which has lecMo the population explosion, is 

probably the most out of control of all and no one talks about that. The 
other one out pf control is ^probably synthetic chemistry, which is turning 
loose in the world all sorts of chemicals , whi ch have no way of disappearing 
because there are no biologica-l agents to get rid of thejn. 

4. - No, it certainly involves large scale manipulation of people. It is probably 

something we should worry about and probably something we have to do. 

J. 

5.. Only wise use. He probably would call for them to stop new work and that is 
M very debatable proposal. 

Piscussion questions for J. J. Rousseau, "Discourse On Inequality."' The page 
numbers cited here correspond to those in M. Donner, et.al. "The Intellectual 
Tradition of the West: Readings in the History of Ideas."' Vol. 2, Scott Forseman 
& Company, 1968. 

Rousseau's "Discottrse On Inequality" sets forth his belief that inequality 
among" mao is a result of property and industry. According to him, before we 
h«td organized societies, land ownership, agriculture., and metallurgy all men 
were 'equal and happy. 




1. Rousseau places considerable emphasis upon the division of land and land 
\ titles as being the basic function of human society and the basic cause 



of human Ineouallty. "Have other, more redent waters agreed with this 
viewpoint? How could 6ne'^ prove or disprove this viewpoint? • 

■ ■• \ , 

2. What are his views about the history Of human development based upon? 
Have later authors concluded that these were basically correct, or have 
other viewpoints become jnore common? 

3. At the top of page 228, he makes the basic assertlow that material wealth ^ 
does not bring happiness. Is "Brave New World" just an amplification of 

the first paragraph i)n page 228, or are there basically new and different , 
Ideas suggested ^^n 'brave New World?" 

4. In the last paragraph on page 232, he says that such societies, "irretrievably, 
destroyed natural liberty." What, Is his definition of liberty? Based on 

nis definition, are his previous statements generally correct? What alterna- 
tive definition would you propose which would make jifs statements not correct? 

My answers to "Discourse On Equal it)j^." 

1. The most famous recent writers who have l^ken up this viewpoint are Ricardo, 
and Henry George. The 1j|eas are probably most thoroughly worked, oat In 
6eorge].s, "Progress and Pover^ty." Proving or disproving this would be 

hard indeed; it seems much more likely to have b6en true In societies in 
which wealth was almost entirely derived from land than In societies like 
our own. 

2. His* views on history of human development are almost compl^ely b-ased pn 
his own sT>eculations on the subject. Those interes.ted in^ contrary view 
sho|jld see the writings of Robert Ardrey, e.g., "The Territorial Imperative." 
Ardrey's studies of animals would lead one to believe that the desire to 
have complete controT of land is not a uniquely human desire but one we share 
with mar^y animal?. If Ardrey and the other^. who share his viewpoint are <r 
right in this subject, then Rousseau is dead wrong. ^ v 

3. .1 think there are basically new 'and different ideas in "Brave New World." 
The idea that wealth does not bring happiness is certainly there, but there 
is also the idea that our technological advances have brought us to a point 
at which we can no longer allow each individual to proceed his own way. I 
see very little of that in Rousseau. ' 

4. His definition of liberty must be "complete lack of interference by others 
in one's life." His statements based on this definition presume th«t before 
the inventions of agrlcul ture and metallurgy, such interventions did not 
exist. Th'is is highly questionable. Among tribes which do not have agri- 
culture and metallurgy there is considerable interference in one another's 
lives. I would define liberty as the freedom to conduct one's life with the 
greatest number of meaningful choices as to what courses, are to be followed, 
what actions one may- take, etc. Based on that, one would conclude that all 
of the industrialization and technological advance we have been discussing 
greatly increases one's list of choices and meaningful opportunities for 
various life styles, etc., and hence that Rousseau is entirely wrong about 



this 
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IV-A-3, Examination questions for Topic 1 



1. Ferry suggests that technological advance "castrates the human spirit.*' 
Technology's supporters would counter that technological advance liberates 
the human spirit. Select one example of some kind of technological advance 
which you believe elthi^r castrates or liberated tfre human spirit, and write 
a short but well reasoned explanation of why this particular kind of tech^^ 
nolpgical advance castrates or liberates. 

2. In the readings which can be considered "the complaints of the humanists" 
some complaints are really just the opposition of conservatives to any 
change, and might just as well have been made by someone in the middle ages. 
Others are really complaints about things going on now which had no counter- 
parts in the middle ages, or other historicaV periods, fa) Select one com- 
plaint which you think is really just conservative opposition to change, 
.and defend your choice by showing that thi s^ complaint in some form has 
existed before, (b), Then select one complaint which. is not just conserva- 
tive opposition, but really' i'S a complaint about something new, and give 
,the supporting r$?asons and/or examples for this. 

3. Write out an acceptable definition of a "technological stunt." Then, based 
on this definition, show an example of a technological -stunt which is basically 
good, one which is neutral, i.e., neither good nor evil, and one which is evil. 
Give your reasons, based on your definition, for classifying the 'stunts the 
way you do. 

4. One of the "complaints of the humanists'' is that modern technology has given 
man more leisure, healtK^ and niatepal wealth, but that* this 1s not enough. 
Show how the various texts we have read contribute to this theme, either 

by agreeing or disagreeing with it. Cite specifit references, (with page 
numbers) to illustrate how the various authors react to this idea. (This 
- question is for an open book test.) 



IV-A-4. Paper subjects foV Topic 1 ^. 

1. Are the complaints brought by the authors here presented basically new. or 
are they basically rehashes of the eternal complaint of conservatives wat 
change is bad? 

2. Calder proposes that someone should oppose new technologies. Does any new 
technology come into use without some opposition? For the case of some 
two major technologies, e.g., autos, railroads, pastuerization, telephones, 
etc., explore the history of the opposition to its introduction. Discuss 
how this opposition was overcoine. Also, if possible, find an example of 

a technology which was s^^jppressed by popular opposition, and discuss 1t:« 
history. 

3. Calder proposes the politicizing of technological decisions. Prepare a 
history of technologicaT decisions which were made through open public 
debate, 

4. Ferry says "Technology is the American theology " Are other nations as 

infatuated w#th technological advance as he says we are? Are there critics 



"^of technology like him in other countrios? Are there any in socialist-, 
coni|i|unist countries? (A starting point might be Jaques EUul, "The Tech- 
noldgical ^Ociety.") 

5. Ferry raises the problem of the SST. and the balance between the rights j>f 
the machine-user and those adversely affected, by the machine. How are stich 
conflicts currently resolved in our.society? What is the historv of the 
resolution of such conflicts? Is there a different history for environ- 
mental effects," e.g., noise, smog, water pollution; and non-environmental 
effects, e.g., loss of livelihood, direct Injuries, etc.? 

^6. Rickover raises the Question of whether technological ^phange should cause 
change in moral standards. Present a well -documented case of a single 
technological change causing a significant change in the official position 
of the government or of a major church on the morality of some -^ct or set 
of acts . ' 

(■ ^ • ' * 

7., Are there examples earlier than "Brave New World" of social critics pre- 
dicting very evil consequences of letting the technologists take control? 

8. iFerry suggests we must rewrite the constitution to control technology. Pre- 
pare a dr(ift of the revised sections of that rewritten constitution.. 

9. Do the kind of complaints of the humanists which we discussed at the start 
of this course only occur in capitalist countries, or do. they occur in 
socialist countries too? Examples? ' 

10. In our class discussion we covered the question of whether technological ^ 
advance has in the past led to increased regimentation of human life, (to^ 
which the answer seems to be yes) and whether this is an inevitable con- 
nection, or whether in the future it might go t;he other way. It would be 
interesting to examine this question in more detail, yHh examples. 

11. I suggested in -class that the real message of "Brave- New. World" is that 
if you let t-he technologists take ovgr the result is a world which is 
destr'uctive of the human spirit. I would like to read a good paper on , 
this subject, which cites examples which either reinforce or contradict 
this suggestion. » 
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-IV-B. Top1q/2. The History of TechnolQQlc<r1 Change^ the Acce leration of ° ^ 
• ■ Technological Chdtrge and the Transfer of Technology . , 

. ' * 
■ '■ One of the most significant characteristics of our age Is ItSt rapid rate . 

• of. technological change. This rati^f chaiige Is dramatically illustrated by 
the fact that the elapsed^'tlme from the Wright brothers' flight to the moon 
tanding was only 66 years. For us. rapid technological Change Is the normal 

' human circumstance. Throughout most of human history, this was not the case/^ 
, In most societies throughout history, technologiq|il change has come about very 
slowly and has hot been considered an impor.tiht part of the people's lives. 

Because techool"ogical change previously came about. slowly. It" did not 
attract the attention of the people among whotn It was occurring and did not- ' 
seem to attract the attention of historians. The principal . reading of this - 
section Is devoted to a re-^xami nation of piart of our history, which Indicates 
that the technological changes occurring were very significant in that history, 
even though previous historians have overlooked themf 

A corollary of the rapid rate of technological change in our societies is 
the problem of the transfer of technology. We now have on this planet societies* 
with extremely advanced technologies living side-by-side with, societies whose 
technologies are basically those of the Stone Age. In earlier ages in which 
technologifeal ^change occurred slowlv, the new technology developed in one 
society could'spread gradually to other societies and be jsasily assimilated by 
them. This is no longer 'the case. Because we are developing new technologies 
so rapidly in Western societies, these technologies are transmitted to other 
societies more rapidly than they can easily adjust to thm. This poses some . 
moral and ethical problems for the donor society, as shown in the readings here. 

The principle reading for this section is Lynn White,'Jr., "Medelval TeSf- 
'nology arj^ Social Change," Oxford University Press. This, is a fascinating 
- "attempt by Professor White to show that technological change did play a Signifi- 
;, fcant rol? in previous history, although that role has frequently been ignored. 
The orher readings are: Hornel Hart, "Accelleration In Social Change," two 
stories about poisonings from the New York Times, excerpts from Leonard 
Arrington, "Great Basin Kingdom," and Drucker's, "The Technological Revolution."' 

IV-B-1. Discussion questions and answers for Topic 2 

Discussion questions for Lynn White, Jr.^ "Medieval Technology and Social Change," 
Oxford University Press, 1962. (Available as a $1.50 paperback as well as a more 
-ex^>ensive hardbound version.) . 

This is a brief, scholarly study written by White for his fellow prefessional 
historians; it turned out to be so interesting and informative that it now has a 
much wider readership. The main text is only 135 pages long with an additional 

• 40 pages of notes and references. It is somewhat^of a disappointment to me, that 
although I consider this a truly outstanding, fascinating and delightful piece 

of technological history, it has only a fair response from the students. I con- 
^Ider It a challenge to my ability as a teacher to help the students appreciate 



this excellent book 

White considers three significant changes in Medieval technology and t 
squences. . Firsts thMntrQ!!cl|S(«t\o|[i|o^ and Hs revolutionary 



their 



^consequences 
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effects upon combat. Second, the changes In agriculture brought; about by • 
the introduction of the horseHrawn plow and third, the medieval efforts at 
developing power technology.' . 

Chapter I 

€ J ■ « 

1. Is his turning around of Voltaire's famous statement of page v correct? 
Or is, Voltaire right? Or both? ■ e - 

. / - ' ■ * * 9 

2. Is his basic Idea. that the introduction of the stirrup^ caused the sudden 
explosion of f^eudallsm adequately supported by the data he presents for it? 

3. He shows in his book^hat the stirrup was known In other areaS before It 
was known in Europe. It didn't produce feudalism there, but apparently' 

. did in Europe. Wny?^ . 

4. On page 28, he says, "...a r\evt device merely opens a door; it doe!^ not 
'compel one to enter." True? Examples?^ ' . • 

< i - ■ ^ ' 

> . V f 

5. Whdtother technological changes, if any, have had comparably rapid effects 
on social arrangements? 

6. ^ How. Jong did it take to develop an adequate defense against the charging 

knight? What was that defense? Did it change social institutions too? 

if 

7. What fraction df the populace of medieval Euro4)e participated directly in 
the technological change he descri^bes? What fraction were significantly 
affected by it? . " 

Chapter II ^ ; . 

1. On page 44 he indicates that "surplus food is the presupposition of 

, population growth..;., etc." Is this right? Is it a direct connection; 

i.e., does surplus food always lead to the things he suggests? Do tJj^ose ^ 
things ever occur without surplus food? . / 

2. On page 56 he states that the heavy plow changed man from a part of nature 
to her exploiter. Is this true? Does he adequately support this statement? 

3. On page 65 he cites the peasants' reluctance to work hard on the master's 
estate, and their tiarder work on their own. Is there a significant current 
example of the same kind? 

4. On page 68 he points out the benefits of a faster mode of transportation In 
makfng "urban" life available to more people. Is there a current parallel 
to this? . 

B. One of the current "in" words ^n engineering and government circles is "the 
systems approach" which means simply trying to look at all parts of a prob- ) 
lem at once. For example, in developing, the Polaris missi le system one had 
to develop the missile, the submarine, the underwater launch system, the 
underwater navigation system and the missile aiming system simultaneously. 
This was *done in about five years. Taking the "systems approach" to the 
JJ application of horsepower to agriculture, identify the ImpoVtant system- 
development pi^blems and indicate how long i't took to solve them. 




Chapter III 



2. 



3. 



4. 



On page 88 he discussfefti the use of windmills 1rr Northern Europe; we all 
associate the windmill with Holland. Were windmills ever widely used In 
this country? Where? For what purposes? 

On pages 97 and 101 he Indicates that power from combustion and from falling 
welghts.was first applied to military purposes where its violence of appli- 
cation was (Jesirable, and only later controlled and. put to peaceful purposes. 
Aiae there any recent examples of the Same kind of history? 

^. On page 99 he says, "the metallurgy of the age was not equal to Its chemistry." 
Can you cite any modern examples of cases where one area of technology has 
completely outrun others , and then had to wait until the others could c*tch 

On page 101 he talks about the. inability to control gravitational power 
as preventing ''it from being applied for many years. Is this correct? Was 
there a form of gravi ty power in common use by the ancients? 



5. 'Oh page lOZ he talks about'the trebuchet as being a substitution of gravity 



6. 



7. 



8. 



9. 



3. 



power for manpower. 



slow to apply rotary 
in organic nature. Is 
it} living things other 



Is this correct? If not, what is the correct statement? 

On page 115 he summarizes his argument that we were 
motion because it is ..contrary to what we see and do 
this right? If not, cite examples of rotary motion 
than man.' If it is right \why are there few or no examples of rotary 
motion in living- things? \ , 

On page 116 he discusses the introduction of the "ball and chain" governor. 
What Is a governor? Is the ball and chain governor really a governor? 

On page 128 he describes the two brilliant solutions to the problem of the 
variable spring tension in a pocket watch. Which of these are used in 
^; current watches? 

At the start of section III, page 129, he poses the question of whether the 
people of that age wl^re building a sollijfl theoretical foundation for a power 
technology. Is his answer to that question correct? 



r^y answers for "Medelval Technology. . .etc.'' 



Chapter I ' 
gWin what he says, but apparently what White says 



Voltaire is certainly righ 
Is right too. 

I think yes, but this is one for historians to argue about. This is dn 
Interesting thing for the students to be, faced with, namely a book which is 
written to convince other historians, something they seldom see. 

I do not know for sure, but will suggest the following, possibili ties : ' First, 
the previous users of the stirrup were largely from pastoral rather than' 
agrarian societies. In pastoral societies, the population density is much 
lower than in agrarian societies and;therefore, t+iese people may not have 
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experienced the, large-force. battles which the people'of Europe had experi- 
enced. Presumat^ly ; the charging knight is more valuable in close combat 
with largfe numbers of people than in more spread-out combat which would . 
occur in pastoral societies. ■ Secondly, even if the use of the stirrup 
for mounted cotnbat was known, it would not be likely, to lead to feudalism 
In t)astora*l society. In a pastoral society land is not the chief basis 
of wealth; flocks and herds are. On the other hand, in an'^igrarian 
society, land is the chief basis of wealth and the division of land-is 
the division of wealth and power. Finally; for the sudden explosion. of • 
feudalism to occur, there must' have been available a large amount of 
valuable land which could be confiscated without serious defense by Its 
owners. This was available in Western Europe in the fomi of church lands. 
Perhaps all of these conditions must be satisfied for a radical explosion 
of feudalism as discussed by IJhite. 

* 

The stirrup opened the door for many peop^les, but the Franks^were the first 
to go through and as he points out, the Saxons suffered because, they didn't 
go through. In military matters, if one knows the door is open and doesn't 
go through it, . he may suffer. For example, the Germans presumably ^knew 
the door to the atom bomb was open but didn't go through vigorously enough. 
Nowadays, we are reluctant not to go through any door for fear that the 
Russians will beat us through it. One'' consideration in this whole thing 
Is the question of knowing the door was open. Presumably the Saxons didn't 
really know the door was open to a superior form of warfare. On the other 
hand, modern technology has opened an enormous number of doors to' different 
ways of organizing our cities and our daily lives, which by and large we' 
have^ decided not to go through; mostly by default. 

The birth control pill has probably had comparably rapid affects on social 
arrangements. The machine gun certainly did; it changed the whole way of 
conducting warfare and ended up in practically destroying Europe. The 
automobile likewise ha,s had dramatic and social affects and perhaps the 
computer will. One can also arj|ie that the railroad had comparable affects 
because it changed societies wWch could not possibly be industrialized 
to those which could be industrialized qui te- rapidly. (An interesting, 
sidelight is that the railroad also made professional baseball possible.) 

Several centuries. The defense was partly the English longbowman, which 
was successful against the French knights in several crucial battles 
because the fields were muddy and the archers' had the high ground. The 
most fanwus of thfese battles was the Battle of Crecy. It required an 
organization and training of the Engl ish. yeomanry, which must have had 
significant affects on lots of things,- including the way private citizens 
are treated in English law as compared to other laws. Certainly the way 
we live in this country today has been influenced by the organization of 
the English yeomanry as longboMiien. The crossbow was also somewhat effec- 
tive but finally the gun settled things for the charging knight. --T+it gun 
has cert<ainly changed numerous- social relations. 

Presumably only a very small number of people participated directly in the 
change because the number of knights was always very small. However, the 
whole populace presumably were affected by it because it btought about 
a newysystem of land tenure and a new kind of local administration. 
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I Chapter II 

•r. ■ ■ , * ^ , e 

I tftink It Is a necessary but not a sufficient condition. Areas where 
people didn't have to work for food generally didn^-t end up being the 
advanced countries of today, for example, the South Sea Islands. 

This is a very provocative and controversial statement, which I don't 

think he backs adequately* \ ^ 

... * " 

This is an obvious parallel to the conflict between the Russian peasants*^ 
and their coirmunist masters. 

This is clearly parallel to the effect of the automobile. 

The bridle and bit, saddle, harness, shoes, heavy plow, feed, veterinary 
medicine, breeding techniques. It took them several, hundred years.. Per- - 
haps the more important thing w^s understanding how to use^^them; the 
knowledge and understanding of the technology, which is now referred to 
as "the' software." 

Chapter III . ' - • 

Some American historians, e.g., Walter P. Webb, "The Great Plains," Blals- 
dell, 1959, indicate that the settlement of the high plains* (Kansas , 
Nebraska, Eastern Wyoming, Eastern Colorado and. the Dakotas), reqi/ired.<the 
windmill, barbed wire and the steel plow. The windmill was needed tn order 
to provide a steady water source from deep wells, which could not be ob^ 
tained any other way. In "Williamsburg, Virginia, they have a beautiful 
windmill, which they use to grind their grain. In the first part of the 
southeast to be developed, which consists of~dfowned valleys which can be. 
navigated by sailing ships, they had no significant water power; they had 
to depend on wind power to grind the grain. 

Fission power has already gone that route and fusion power has gone part 
of it,, but tt has .not yet been controlled. 

A good example is the speed with which we can process infortnation inside 
machines compared with the time required to get the infonnation Into and 
out of the machines. I was told by a chemist that the, first automob'iles 
had cadmium-plated exterior metal parts, but when alkyd paints became 
available those began to outlast the cadmium parts and required the switch 
to chromium plating. Certainly, the early railroads were superior tech- 
"tiolpgically to the material they were using, cast iron, and needed the 
develop^nent of, a new material, steel, before they could really get going. 

Water power is gravitational power. ^ 

The trebuchet is a conc^tration of manpower, not a substitution. This 
is the usual case ofva non-technologist missing the technological point; 
tools do not substitute for muscle-power, they concentrate and direct it. 

It is hard to find examples. The only one I can think of is the rotating 
seeds, whkh fall through the air from some trees like maples. Probably 
the most difficult problem biologically is that of rotary lubricant seals 
and of rotary transport of fluids across junctions. Our bodily joints 
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all allow flexible fluid connect1ons\and It would have been difficult 
to evolve flexible fluid connections If oi^ »*otat1ng systems. 

. ' ' • . ... ' ' ' ■ 

7. A governor controls the rate of some operations* normally by'feedback. 
This is a governor only In the sense that a fly-wheel is a governor. He 
does not realize that feedback Is the key to governing. an automaton. 

8. Neither. We have worked up a far better scheme, based on the rotating 
/ balahce wheel and Newton's laws. 

9. No. He Is mistaken Jibout this. The quest for the perpetual motion machine 
Is a clear Indication of a lack of any theoretical understanding of what 
they were doing. ^ ■ ' 

Discussion questions for'Hornell Hart, "Acceleration In Social Change." This 
is chapter III of Frances R. Allen, et.al. , "Technology and Social Change," 
Appleton-Centure-Crofts , 1957. Reprint permission for this chapt^ was ob- 
tained at moderate cost from the publisher, the Meredith Corporation. 

/ 

Hornell Hart presents here his data on the rate of acceleration of tech- 
nological progress and his beliefs as to why technology is progressing so much 
more rapidly now than it has in the past. 

As the following discussion questions show, I do not think that Professor 
nart has all of this material completely and correctly interpreted. However, ' 
It Is^'the best I could find on the general topic of why we now have a, much more 
r'api'd rate of technolocfical change than we had in the past. I will be mqst 
grateful .to any . reiader who can suggest to me a more suitable reading for this 
point In the course. 

1. Is this article about Social change, cultural change, technological change, 
or all three? 

2. On/ page 31 he discusses the spear thrower. as', "...augmenting the force of 
the human arm " Is this really its function? If not, what is? 

3. On pag4 35 he recites 'a remark by A. L. Kroeber, and then gives his view 
that Kroeber is mistaken. Does he prove his point, or do you end up believ- 
ing that maybe Kroeber is right? 

4. On page 40 he cites the examples of H. 6. Wells' abili»ty to see one part 
of the future, not others. Cite other examples where those predicting the 
future have made' this kind of error. 

5. Is his statement on page 49 that every invention consists of a new combina- 
tion of old elements true? Only partly true? Never true? 

6. The* case of Goodyear and the chance discovery of vulcanization is one of 
the most famous of the "accidental" inventions. List other famous "acci- 
dental" inventions. List some important inventions which were the result 
of planned effort and ftot accidental at all. ( 

7. In his list of reasons for th'is acceleration on page 53, does he leave 
out any -important ones? 
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b. Make « brief list of Inventions which were made as a result of social 
pressure for the particular iterti. Make a brief list of inventions which 
were wade without such social pressuYe, but resulted from the in\(entor's 
belief that once the thing was offered to the public they would accept it. 

My answers for "Acceleration in Social Change.". . 

< 

1. This ismostly about technological change, which makes the title very 
Interesting.. He seem? to use the worlds technological, cultural, and 

* social almost Interchangeably. If one defines cultural broadly enough^or 
social broadly enougl* so that technological is a sub^ecies, then this is 
■ okay. ' 

2. This ts an example almost exactly like the dne in Lynn White, where a non- 
techntcal per'son is unable to distinguish between concentrating force and 
power anc| augmenting it. Clearly the spear thrower concentrates rather 

. than augments. 

* 

3. His response to Kroeber is very, very weak. I think Kroeber has tlje best 
' of the arguments. " ,. . 

4. We discussed several examples of this type in "Brave New World."' It seems 
clear that in any of the Utopias or science fiction stories which project 
worlds of the future, there will be this kind of error'. 

A related kind of. error is developing a technology or device for which 
the market' will disappear because of other ^technological advances. There 
are, numerous examples of, this sort, for instance, the develppmenlhof air- 
breathing^mlssiles , which was a magnificent technical accomplishment 
leading nowhere because by the time they were <ieve loped, a superior weapon 
system was around, which made them unnecessary. Another example is that 
the firs'l realV good portable mechanical calculator, the Curta, was 
developed just about the time the digital computers made it unnecessary. 
The first good sailing ship, the cTtpper, catne along just as steam outmoded 
-it. . ' ^ 

5- I think it is debatable, but one has to agree on what he means by a combina 
tion of previously existing elements. If one takes as your previously 
existing elements the 92 chemical elements of the earth, then certainly 
everything that, is around can be put together by those. If, on the other 
hand, you mean by elements new thoughts or tdeas, you ask yourself what 
elements are combined to make the wheel or what elements are combined to 
control fire. I conclude that those aren't necessarily a combination of 
pre-existing elements. This, is again an arguable point for which .1 have 
never gotten a very clear resolution. 

■ . ^' ^ r , : 

6. Accidental ones wou^d Include penicillin. Teflon, calcium carbide, etc. 
Planned .ones would include nylon, diamonds, modern metals, airplanes,^ 
polio vaccine, etc. ' • ^ 

7. He leaves out the number of people involved in purposeful effort to find 
new things. 



8. Inventions for which there was a demand Include, almost all medical devices 
'and inventions, fertilizers, farm equipment, Itnproved aircraft, etc. De- 
vices for which there was.no public demand until the device was available 
would inclgde the auto, most home appliances, most new food products, 
synthetic fibers, and the like. 

piscussion questions for the poison stories (f^ew York Times, Sept. 26, 28, 7$ 
dnd Nov. 26, 28,* 1967). These concern two cases of mass poisonings, caused 
by accidental mixing of insecticides and foodstuffs. 

* - 
.;1. How do we avoid such disasters in this country? 

*- * ' ■ 

2. Would such prevention methods be easily applicable in underdeveloped and • 
largely prel iterate countries? 

3'.* It has' been suggested that it would be better for such underiieveloped 

and/or preliterate countries if we refused to'sell to them and highly toxic 
Substances like insecticides until they develop the institutions to protect 
themselves from the possible ill effects of these materials. What would be 
the advantages and disadvantages of such a policy?^. 

4. What policies m"|.ght we follow in the sale of highl^y toxic chemicals to 
preliterate countries in order to make accidents of the type described here 
less likely? 

5. Who should assume responsibility for such policies? The technologically 
advanced nation?, The recipient nation^? The United Nations? The individual 
supplier? > 

answers for the poison stories. 

1. We have/fairly strict laws forbid(^ing the transportation of foodstuffs arid " 
highly toxic chemicals in the same vehicles or their storage io the same 
warehouses. ■ 

2. We can do this in this country because the vast bulk of our population is 
literate and we have a large structure of regulatory agencies and bodies 

to see to it that these laws are obeyed. Since both of these conditions are 
miss1ng*in the underdeveloped countries, it is highly unlikely that these 
methods could be' appl ied. ^ 

3. ^ The advantages are that these poisoning events would no longer occuV and the 

colossal hosti lity toward the United States which seems to be the inevitable 
effect of any such poisoning in an underdeveloped country would also not 
occur. The disadvantages are that the agricultural productivity would fall 
dramatically and there would be more starvation and perhaps the people would 
he even more outraged at the United States for not sharing our technology V 
with them. 

•> 

1. It has been proposed that* all highly to:^ic materials sent to the underdeveloped 
countries be either dyed with an extremely bright dye or mixed with an ex- 
tremely powerful' emetic, so.that the likelihood of these accidents would be 
decreased. Another possibility would be special' kinds of packaging which 
would be safer than the ones currently, used. 
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5,. I would reconwend the United Nations or UNESCO or the Food and /jigriculture 
Organization, but this Is certainly a debatable point. 

Discussion questions for the "Su^ar Story .'Meonard J. Ar ring ton. "Great Basin 
kingdom^" Cambridge, Massachusetts, Harvard University Press, copyright 1958 
by the President and Fellows of Harvard College, 116-120. ' 

This reading begins at the upper left of the first page with the italics 
heading Sugar. The book concerns the economic aspects of the LDS Church 
colonization of the intermountain region up to 1900. It is of special local 
Interest,. but possibly of wider interest too. . 

1. What current world 'leaders take the same attitude toward developing their 
native Industries that Brigham Young expresses in the middle of the left 
side of page 116? . 



2/ How should the assembly and s^art-up problems of the plant have been solved? 
How are they solved in current plants sold in the way this one was? 

3. What lessons could one learn from this enterprise which would be useful to 
the leaders of the world! s current developing countries? 

^ty answers for "The Sugar Story." 

1. The leadens of the newly-created countries which were formerly colonies and 
the newlyAnationalistic .countries which formerly were effectively colonies 
of Europe and the United States; for example, th« countries of Africa, South 
America, land Asia. « 

.J 

President, Nasser of Egypt has adopted a similar policy of'attempting to 
produce all basic materials in his country. This led, I am told, to the 
ridiculous extreme of er^jcting a steel mill in the Country.. This mill is 
very remote from sources of iron ore, coal, and limestone; the freight 
charges on these raw materials' are so high that the total raw materials cost 
for the plant exceeds the cost of finished steel delivered to the plant site. 

2. They should have purchased a plant with guaranteed performance instead of 
trying to buy it the way they did. That triay have befen impossible because of 
transportation problems, but It should have been tried. Once they got into 
trouble, they should have gotten technical help. Porbfi^s Truman Angel 1 was 
right; he was a bright man, but he wasn't trained for the job and he, felt 
that someone 'trained for the job should have been asked to do it. His re- 
mark also suggests that there was no one with clear authority. 

Currently such plants are sold to underdeveloped countries- with contracts 
which include the start-up of the plant as part of the contract. 

3. Faith or nationalism is no substitute for technical knowledge. Under- 
capitalized manufacturing enterprises will not be successful. You have to 
be patient and willing to consider the consequences of new surrounding^ 

on old processes. 
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Discussion questions for Peter F. Druckeri "The Technological Revolution:, Notes 
on the Relationship of Technology, Science, & Cultgre," Technology and Culture, 
2 (1961). 342. ^ f * ^ — 

Drucker suggests that the truly revolutionary development in Western hts- ' 
tory was not the emergence of science, but i the application of science to tech- 
Jnological problems which he says occurred in the.period between 1760* and 1800. 
He cites numerous interesting examples to support this view. 

1. On page 347 he suggests that the Mining Academy was called into existence 
,^as a result of a single technological change, in this case the Newcomen 

Engine, which made deep mining possible. What institutions has our society 
called into 'existence in the past 100 years as a direct result of specific 
technological changes? ' 

2. Drucker suggests that there is a confusion between scientific advance and - 
technological advance. ,^Does this confusion exist at present in the USA? 
Examples? . . " 

3. "At what point in history (if ever) (iitl the scientific- technological, " 
marriage Drucker speaks of become one in which science contributed more 
than It received? Consider this as separate questions for the following 
area^: (a) medicine (b) agriculture (c) transportation, (d) warfare 

. (e) manufacturing.' • 

^ty answei^s for "The Technological Revolution."'^ * ^ " ' 

1. The whole regulatory apparatus concerning public utilities,' automobiles, 
airplanes, radio waves, drugs, agriculture, farming subsidies, etc. 

2. Yes. We have the whole moon business, which is billed frequently asv a 

^ great scientific undertaking, but is actually.a great engineering under- 
taking. We have the National Science Foundation, which really supports 
most of the engineering and technological research in this country; and 
we have 'the question of whether the National Institutes • Of Health should 
support science or technology or both. 

3. Ir medicine, the change took place after Pasteur, i.e., about 1850-1860. 
In agriculture, presumably the watershed came with the disc^ery of the 
essential elements in 'ferti lizersc I have read somewhere that Leibig 
did thati but I haven't checked the source. In transportation it is 
questionable whether science has contributed much at all. ,buring the 
period when the greatest advances in transportation technology have been 
maae, the scientists have been largely working on an enttrely different 

set of problems and paying no attention tO it. One of the most significant, 
contributors to the entire affair was Ford, whose contempt . for science was 
virtually unlimited. For warfare, the watershed seems *o have been between 
the First and Second World Wars. In the First World War, there is the 
famous story of the American Chemical Society offering its services to the 
Secretary of War, Who wrote back that they wouldn't heed them, since they 
already had a chemist. There Is also the famous story of the Government's 
• Board of; Scientif i c Experts, chaired by Edison, who commented that it might 
be nice to have a mathematician in the group in case they had to figure 
something out. Things had changed quite a bit on that subject by. the Second 
World War. In manufacturing ^ science began' to be taken seriously about the 
first of this century. 
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IV-B-2. Additional Mater^l for Topic 2 

Much has been' written on'the subject of technological history. Perhaps 
the most comprehensive Work Is Singer, et.al . , "The History of Technology," 
f Oxford. This collection of articles on.vaV'lous subjects is recommended reading 
\for all those Interested 1n the subject. It Is unfortunately biased in favor 
df- English technological history a$ opposed to world techno>dg1cal history. 
Anyone interested in this subj,ect should also peruse the back issues of 
"Technology and Culture," the International Quarterly of the Society for the 
Histor*y of Technology. This contains many fascinating short articles. A 
fine collection of articles of the type which appear in "Technology and 
Culture" is "Technology in We$,tern Civilization, VoK 1" edited by Melvin 
Kranzberg and Carol W. Pursell, Jr., Oxford University Press, 1968. 

Another possible source is Gene Ford Brennan, "The Elegant Solution," 
Van Nostrand, 1967. This is a significantly less scholarly treatment of some 
modern technological achievements. It is written largely at high school level 
apparently to supplement the "Man-Made World" course material. The topics 
covered are (1) the Boeing /07, (2) the nautilus submarine, (3) zerox, 
(4)' trans-atlant1c telephijne cables, (5) thejUgital computer, and (6) revolu- 
tionary structures. The writing is clear, l^d and interesting , i)U-*-^ll of 
it is written for a high school audience, and therefore, seems inappropriate 
for coljege audience. The foregoing are as far as I know only available in 
hard cover and therefore, probably not suitable as text material. 

A possible alternative which I have tried is Lewis Mumford, "Technics 
and Civilization," Harcourt Brace World, 1934, available in pocketbook from 
Harcourt Brace at $3.75. This is a very famous book which is widely regarded 
as one of the classics in the field of technological his.tory. However, after 
using it as a tex^t in an honors course, I conclude that it is not suitable. 
Even typical, university undergraduates can readily detect that It is full of 
errors* sweeping unsupported generalizations, and very questionable interpre- 
tations. I do not criticize as distinguished a social commentator as Lewis 
Mumford lightly, but I believe that any technically trained reader will readily 
detect numerous errors in this book and any reader critical of unsupported"^^ 
assump-tion will find that' the^book is full of them. The book has many fascin- 
ating ideas and speculations, arid some fine prose; it is not good History. 

IV-B-3. Examination questions for Topic 2 

1. Technological change can come about by local invention of new technology, 
or by importation of new technology from some other area. Whi'ch of these 
causes the greatest social and cultural change? Support your answer by 
citing examples of some Important technological changes which caused de- 
monstrably greater social aod cultural change in the area of invention than. 
1n the area of importation dV the reverse. 

2. , Drucker in, "The Technological Revolution"-«oit;^the Mining Academy as an 

institution called into existence as 6 direct reStrU-xit^ specific tecjino- 
logicaV advance, in this case the Newconien Engine which niSR*e-4eep mining 
possible. List five other examples of institutions in our society^hich 
were called into existence as a direcj^ result of some specific technological 
change or grou p-o^l:^anges^ Tn' parh r^qp M<^t hnth thp techno>Mica1 change 



and. the Institution. Then (If you want an A+) suggest another Institution 
which does not now exist and which our socle.ty will have to call Into 
existence soon .as a result of some recent technological change, and give 
the reasons why It must do so. 

3. Lynn White, on page 28 of "Medieval Technology and Soc1»l Change" says, 
".»..'a new device mejrely opens a door; It does not compel one to enter." 
Is this true^ If your answer Is yes, show an example of a society for 
whom a new device opened a door, which they knew was open, and which they 
decided not to^enter..- If your answer Is no, show an example of a new deylce 
opening a door which the society was thereby, compelled to enter. 

4. In "Technological Revolution," Drucker says, "....the technological revo- 
lution has resulted In.:.. a common world civilization. Ills corroding and 
dissolving history, tradition, culture, and values throughSlTtNthe world, 
•no matter how old, how highly developed, how deeply cherished and loved." 
(page 348) Explain what Drucker meant by this statement. Therl explain 
why you agree, or disagree, with Drucker-. Give some examples «jt evidence 
to support your views. , . j 



IV-B-4 Paper sutj^cts for Topic 2 

1. Report on an example of a technological change which has had as rapid an 
effect on social or political arrangements as Lynn White, Jf- says the " 
stirrup had. 

2. Spme anthropologists , e.g. , Leslie A. White, "The Evolution of Culture," 
"McGraw-Hill, 1959, Chapter II, Indicate that the level of culture is 

proportional to the mechanical energy available to the society. (I am 
simplifying here, but I. think I have his main idea right.) Lynn White, Jr. 
in Chapter III of MT & SC hints that the energy was always there, and hence 
the level of a society is governed by its ability to control energy. Is 
this the same as what Leslie White says? Or is it a basically different 
concept? If so, who is right? 

3. We discussed briefly in class the question raised in Hornell Haft's paper 
about Kroeber's argument for, the difference between technological and 
scientific change and other kinds of change. Report on what other scholars 

. have to say on this question. 

\, In class"* we ^discussed the question Hart raises about all inventions being 
merely combinations of pre-6xi sting elements, without coming to a good 
-resolution of it. Find out what other scholars have to say on this topic. 

5.' In an) underdeveloped country should the limited available resouV'ces be 
'Used to develop a complete range of all the learned disciplines, or should 
. some be Concentrated on? Which ones? , Which'^policies are the underdeveloped 
countries now following? 

}. Many problems of underdeveloped countries, were encountered by the Mormon 
Pioneers In Utah. " The best source I know on this subject is Leonard Arring- 
ton; "Great Basin Kingdom," Harvard'Universi ty Press, 1958. On page 116, 
et.seq. he describes some of their difficulties with sugar and iron pro- 

ductTon. He is'quTte sketchy on the details of why these enterprises" 

failed. Fill In^he details. • ^ 
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7. Some kinds of teG)uio1og1cd1 change are self-defeating. For example, we 
could never have had atomic power without having, coal-based power first. 
However, atomic power will probably eventually do away with coal -based , 
power. One other possible similar example Is the streetcar. The auto 
has killed' it; It might not have been possible to^have mass-produced autos 
without streetcars to bring the workers together. I would like to see a 
good paper on the case of the streetcar, or ar\y other similar example. 

8. One would think that for a given clearly-stated technical problem there 
would be one solution which is the best. This is often not the case. For 
example, of the four main ways to organize an automobile (front engine- 
front drive, front engine-rear drive, rear engine-front drive, rear engine- 
rear drive) three are currently available fbickfsale in the USA. Why is there 
no single "best" way to organize an auto? What other examples can be cited 
of technical proble»ns .for which there is no apparent "best" solution? 

9. Many examples of technological Irreversibility are simple examples of 
population growth being madeyposs44)le by technological advanifcs, and the 
increased population making it impossible to return to a previous techno- 
logical state. Are there examples of technological advances which are 
irreversible, even if the population remains fixed? 

10. Before the war. Japan was a technological imitator. Soon after the war, 
it became a technological Innovator in many fields, and on the whole, is 
now an innovator. How did this change come about? 

11. Hornell Hart, in "Acceleration in Social Change" would lead you to believe 
that a plot of progress vs. time looks like this: 




1 btllevf this mj^y b« true for some things, but for otherifthi >curve 
should Took moi^ mil this: ^ 



spa^d 
or* power 
or productivity 
or life expectancy 
etc. 




''Ail 



time 



Find in the library data which will allow you to make up a plot like these 
for some kind of human accomplishment over a reasonable period of time, and 3 
present your plot along with a brief description of your sources of data. 
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IV-C« Topjc 3. How We Respond To Technological Change 

Mpst modern technological change has as Its goal Improved products or 
Improved methods of producing existing products. As consumers we have always 
been- quite receptive to techno! ojglc^l change which gives us Improved products 
or lower prices. Some contend that we now have become so fascinated with 
technological change and with new products that we will accept whatever Is 
new, regardless of whether it iv bettfer. In^this section we do not discuss 
,the question of why we prefer that whlqh Is better and cheaper; this seems 
rather obvious. Rather, vie examine the negative responses which people have 
to technological change. The most prominent of these is the violent response 
of those who see the new machine or new technique as a threat to their job 
security. The name currently given this response U "luddlte." According to 
the Encyclopedia Britannica the name comes from "King Ned Lud" the pseudonym 
taken by one of the leaders of a machine-destroying movement In nineteenth 
century England. That response is shown in the readings here as "WelT as 5t)mp » 
others. / " ■ 

The principal reading Is Elting E'. Mirison, "Men, Machines, and Modern 
Times." This book largely devotes itselflto the response of the United States 
Navy to technological innovations during fie period 1850-19.10. It includes a 
chapter on the history of the Bessemer process and several other observations. 
This book contains some truly fascinating history which' is told in a charming 
and interesting way. This history leads to the posing of some Important ques- 
tions about how we ought to respond to technological change. I do not agree with 
all of Professor Morison's answers to the questions he poses, but I think the 
questions ace very well stated and the examples which raise them 'are magnificent. 

Although the luddlte relSjDonse is probably the most signiflcan^one; there ! 
are other ways in^hich we res'pond to technological change. For example, we 
tend to worry about the effect of technological changes on our social structure. 
I consider this the principal reason for the prominence of Marshall McLuhah. 
This is'brought out in the interview with him used as a reading* Similarly, 
technological change, has caused us to shift our viewpoint as to the cause of 
various troubles which beset us, as indicated In the essay from Time Magazine, < 
"No Way Out, No Way Back." Finally technological change has required us 
change 'our laws as indicated by the insurance readings. 



IV-C-1. Discussion questions and answers for Topic 3. 

Discussion questions for Elting E. Morison, "Men, Machines, and Modern Times," 
MIT press, Cambridge, Massai:husetts , 1966. ^ 

Morison cites historical exanjples of the introduction. of technological 
changes and people's response to these. Mostly the response he reports 'is a 
negative one in which people fight technological change because it will alter 
their lives. . . •-' 

« 

In this course we use only chapters. I, II, IV» VI, and VIII. Chapters III, 
V» and VII are interesting and worthwhile outside reading for the student, but 
have not been used in the course for want of time.' 



Chapter I 



T. 



On page 9. he says that "....for considerable periods of time before the 
Inventor did his work other men were doing much the same thing." Is that 
true? Was It true at one time and not at others? 



2. On page 10 he lists some examples of resistance of workers to technological 
change. What other examples could be added to the list? 

3. On page 15 he states his belief that the WQrst problem we face Is to fill 
the gap between the destruction of the old systems and the Introduction 

of the new. Is that right? Examples? Is the real problem s,ometh1ng else? 

Chapter II 

1. On page 19 he proposes thit we become an "adaptive society." What are our 
al terndtl'^es to be<^ing an adaptive society? 

2. He! cites the Navy \k an Sample of ijn analyzable society. How good-an 
example of a society is It? What a^e the significant differences between 
it and the society of the whole USA. 

3. At the bottom of page 34 and the top of page 35 he has a lovely quote about 
the man ralseil in sail. Cite other examples^ in our society In which utterly 
useless relics of the past are carried along to soothe th^ sensibilities 

of those raised in previous eras? 

4. On page^38 and 39 he talks about Mahan's quote that services cannot reform 
themselves, and must depend on outside intervention. Is that true for 
societies like ours? If ^o, who should inteVvene? If not, then is M^ahan 
wrong? 

5. On page 43 he has' a long discourse about identifying with the processes 
of society rather than the products. Is he right about this? 

^ Chapter IV . | 

1. On page 76 he cites a provocative quote from E. M. Forester. Do you agree 
or disagree? Why? 

2. On page 78 he says, "All our economic " Does this contradict the quote 

from Forester two pages earlier? If so, how does he or should he reconcile 
this conflict? 

3. At the top of page 81 he says (I think) that the Navy was right in defending 
its internal needs at the expense of lengthening the war and increasirig 
overall American casualties, because its first duty is to preserve itself. 
Is this a correct paraphrase of what he.say;^? If so, is he right? 

4. On page 86 he says we must "find out who we are, and abide by it." Do you 
agree with that? Suppose we find out that we are racist, materialistic, 
cruel and ignorant. Should' we abide by that? 
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, Chapter VI ' ' 

1. On page 102 he dtes the personal attacks on Isherwood, made 1n quite 

V biting t^rms. Does this sort of thing enter current technical debates? 
Why? . • . , / 

2. On page 105 he cites the attack onlsherwood for printing "mere hypotheses..." 
Has our view on this sort of thing changed since then? 

.3. On page 107 he cites our tendency to put a new device Into an old setting. 
Cite examples In addition to the ones he cites here. 

4. On page'114 Is the beautiful quote about the virtue of sailing-ships. Is , 
there any truth In this, or In the comparable one which all parents recite, 
"When I was a kid we had to..." 

5. The Navy, In this case, clearly sacrificed progress and technical efficiency 
for stability. Is that the right thing to do? 

6. On page 120 he assfrts that the factory Is. "the central Institution. of our 
society." Is that.right? 

7. On page 121 he suggests tha.t factories should be restructured so that they 
are fun for ttieir workers.' - Do you agree?. How nrtuch more would you be willing 
to pay for products produced In such "fun factories?" 

'^^ Chapter VIII » 

1. Huxley, quoted on p!age 208, says, "what are you going to do with all these - 
things?" What does he mean? How should we answer him? 

' 2. Page 211, he says w© must fit machines to men, rather than the reverse. 
Cite examples of cases where we have fit the man to the machine and cases 
where we have fit the machines to the man. 

3. His account of the introduction of pastuerlzation of pagies 212 and 213 
ral^s^the question of freedom vs. efficiency. Once the technologists 
know that something is good, $houl<l they be allowed to s+mply Introduc 
it, or should the people vote, as they voted against pastuerlzation? 

- 4; Does his proposal to make ours ah "experimental society" make sense? If 
so, do you like his specific proposals or have yqu others? How shall we 
evaluate the results of these experiments? Which groups in our society 
will support this proposal? Which wil,l oppose it? 

fly answers for "Men, Machines, and Modern Times." 

(Note: One interestj^ng sidelight is brought out by Morison's statement 
on page 9 about the kinds, of people who turned out to be creative producers. 
One wonders how long that has been known in the history of the world. I suggest 
that this idea goes back at least as far as the Greeks. J do not think it is 
an accident that the Greeks had Prometheus have his liver eaten out every day; 
by that t1fli^*^ey probably knew, that the kind of people who ended up making 
truly magnificent contributiofis to the human race -were the people who had 
ulcers. ) 

ERIC 
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1. It Is true in many cases; the case he cites about the Bessemer converter 1s 
very interesting. I have heard somewhere that the idei^ of the intra- uteri ne\ 
birth control device goes back hundreds and hundreds of years to Asian' camel 
drivers who discovered that if they put a peach pit in the womb of the female 
camel, they could then keep her from getting pregnant and could count on 
loyal and troublefree service for long trips. It^a lovely story whether 
It's true or not. In these cases, the inventor merely formalizes and applies 
what was know before. On the other hand, there are a bunch of recent inven- 
tions which simply cannot be fit into that scheme; for example, nylon, the * 
transistor, the laser, the helicopter, the jet engine, etc. One might say 
that the kinds of inventions he is talking about are those wh4ch are likely 
to be made by people with no scientific understanding; the kvnds of inven- 
tions that don't fit the scheme he proposes are those which are ultimately 
based on some kind of scientific understanding. 

2. This list is endless. The railroad firemen, the extra men in the cockpit 
of airliners, the numerous examples of des-truction of new machinery by 
Luddites, etc. » 

3. I believe that the old systew stays on too long; long after conditions have 
made it impractical. Our problem is to get it out of the way so that we can 
set up a new system which makes sense in the light of the current realities. 
Example: The auto made the city- and- county system impossible, but we still 
stic'k with it. If we could get rid of it, we might set, up a system of 
government that reflected realities; the atom bomb made' the nation-state 
outmpded and made it really necessary for human survival to go over to a 
world, government. The old governments prevent that. Preventive medicine 
made high birth rates completely outmoded, but we still seem to be stuck 
with theiTi. The xerox machine has made the copyright laws outmoded, and 
we wilt probably have to change them. 

Chapter II 

1. A fixed society or a romantic society or ^ rigidly-strOctured society. 

2. The Navy is caste-oriented and hierarchical. Our society is much less • 
caste-priented and much less hierarchical. The Navy has a stated set of 
goals to which it strives. Our society has a much less cleanly stated set " 
of goals. The Navy can make appeals to an outside society and is fre- 
quently overruled by that outside society. -Our society generally does not. 
The Navy has control of entrance into the society and can expel members 
who are not congenial. Our society has neither of these. 

3. Imitation wood on cars, imitation wood on counter tops and tables, imi- 
tation leather in upholstery and clothing, buttons on the cuffs of mens' 
coats, ties, the current typewriter keyboard, the English system of units, 
fireplaces in most houses. 

4?' One hopes not; if anyone is going 'to intervene ,, one hopes it will be some 
benign despot (like perhaps the Almighty). For the Germans in 1945 it was 
necessary for us to intervene in order to prevent them from continuing an 
utterly impossible course. We have frequently intervened in Latin America. 

, 1 _ ^ ^ . 
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One hopes that Mahan is v^rong. In some ways, the services have reformed 
themselves. For example* the submarine and carrier admirals won out over 
the battleship admirals, although it took them much too long. 

In a way. the services have done this in their research and development 
conmands. The technological parts of our society have; I think the rest 
>\ave not. Should we go over to his viewpoint? I don't think the average 
man ever can come to this, but I hope the intellectuals will. 

, • Chapter IV 

& 2. 

These, are a clear contradiction. I think both are oy^rstatemehts ; ybii 

CAn' t have it both ways» but I think the latter is inora Uicely^ txLj3ifi_jt^ 

than the former. Forester can be defended on the grounds that only indi- 
vidual human beings count, and they don't perceive what is going on. On 
the other hand, what they do, think, and feel are greatly influenced by 
other kinds of history, and his, view is narrow. 

I consider this a very provocative question, but the sttidents don't seem 
to. I vote no; I feel they acted extremely immorally, but then the 
question is: Am I my brother's keeper? Have I the right to self-preser- 
vation even 1i it means injury and death to others who have in no way 
harmed me? The Navy, in effect, answered "yes." An interesting sidelight 
Is: If you are willing to accept the Navy's right to cause the death of 
Innocent people (Jraf tees) in order to preserve its own stability and comfort, 
are you equally willing to agree that American white society has the right 
to do whatever it likes to our black brothers, in order to preserve the 
stability and comfort of white society? 

If he means to find out what the, real limitations of human beings and. human 
societies are, fine; I &gree. If he means, on the other hand, that we ought 
to,find out wl>at the' current average of human behavior is and abide by that, 
I disagree' violently. 

Chapter VI 

Generally these don't come out into' the open any more. We live in a more 
polite era. (People said out loud things about Lincoln which would never 
be said about Nixon. ) Furthermore, such things are likely to be tested and 
It would be embarrassing to say them and be caught. We are more likely to 
test now. On the other hand, in closed circles, such things are in<leed said; 
witness the conflict between Teller and Openheimer. ' ' 

The value of the hypothesis has gone up markedly in the eyes of engiiieers. 
We now take all the theory we can get, because we have seen its practical 
value. ' ' * ,^ 

The ftrs^t nuclear engines were .put in surf ace- type submarines. Modern heat 
ing and ventilating -systems are put In old-style houses, rather than being 
in complete environments. We put modern numbers of students into old-style 
universities. The first gasoline-powered automobiles were really buggies 
with engines. 



4. Who knows? In the case of the Navy, this was false, Most data which are 
available today support the belief that today's pampered children are just 
as Strong and healthy as the he-men of* my generation. 

5. Huxley says that "identity, conformity and stability" are the w^o' to mental 
stagnation. Morison replies that a too-rapid change Is the death of the ' 
good life, mental health, etc. Must we choose? Perhaps we have to choose 
some intermediate course. 

6. I consider this pure balderdash. The school, the family, and the boob 
tube all probably rank ahead o^ the factory as central institutions. 

7. Bas^3 on my limited factory experience, I conclude that the people there 
don't particularly resent the boredom. The. trouble must be somewhere else. 
Wany people like a dumb job which doesn't require them to give any thought 
at all to what they are doing &nd they will even fight for it. This, in 
my opinion, is the case of an alpha saying that he would hate to be a gamma 
or a delta, without asking the gainnas and deltas what they think. 

] Chapter VIII 

V 

1. He means that things do ^not make the good life. True, but the absence of 
them makes a pretty uncomfortable life. Things open doors. Perhaps we 
should devote more effort to making people consider the doorS which are opened 
rather than opening more, but T don't want to close any. (Atomic war? yes, 
I would close that door. Others? No, I don't think I would.) Again, I 
think that Huxley's conment is one of an alpha protesting that he will no 
"^longer have material superiority over the betas, gammas, and deltas. 

'2. In the old- style production line (e.g., Henry Ford), we fit the man to the 
machine. In the new ones, we use the man as a watcher, the fi rst" computers . 
we ran by fitting the man to .th6 machine; now we have come completely the 
other way. In the old days, one had to know machine-language programming; . 
nowadays the machines come to your language. 

3. Here, the dictatorial rule of the Kaiser prevented needless disease and 

death. The democracy of England led to disease and death. 'Was it worth it? 
Should one be willing to accept needless disease and death as the price of 
democracy? If one answers yes, then he at least has a consistent position. 
If he answers no, then should we force fluoridation down the throats of the 
people? Will we be obliged to force compulsory birth control down the throats 
of the people? 



Yes, but only if you can have really controlled tests and wait long enough. 
Normally this is an impossible condition, because the people in your tests 
are undergoing all sorts of other tests that you don't know about and you 
cannot control all the conditions. Furthermore, who is in the position to 
say that this control group in the slums shall live the straightforward 
slum life for the next ten years while we try things with other vj>eople? 
Such proposals would have few supporters, perhaps only the socia\ scientists 
All the establishment groups would oppose it. More frightening, perhaps, is 
the fact that experiments are being run all the time in completely^ uncon- 
trolled ways. Isn't the distribution of birth control pills an experiment? 
Or the widespread use of television^ 
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Discussion questions for Earl D. Johnson, "The Aerospace Industry," in 
Ginzberg, "Technology and Social Change," Coluiribla University Press, 1965. 



Johnson discusses the aerospace industry. Its peculiarities and prospects 
for the future. Particularly he discusses the problem" of the enormous insta- 
bility of this entire Industry. 

1. 'Where does the word "aerospace" come from? 



2. Before World War II did we have any vast American industries whi,ch sold 
all their product to the Federal Government, and were entirely dependent 
on its contracts for their existence? 

3. One of the arguments frequently made for the large federal expenditures on 
space travel is that from it there will be a "fal,lout" of new technical 
advances which will enrich the lives of all of us. On page 65 he says that 
this kind of research involves technology not needed by- industry. Does this 
contradict the above argument? What consumer products or industrial tools 
have come out of the space program? 

4. Is the argument evG> made in public pplicy debate that we have assembled 
this group of highly skilled people who know how to work as a team and that, 
therefore, we have to provide work for them to keep them together and work- 
ing, whether the work is. worthwhile by itself .or not? 

5. Have the b1^ cutbacks and layoffs for technical people which he prophesied 
here (in ^963) come about? * 

6. With an industry like this, which exists entirely on public funds, is there 
ever political pressure brought to bear toward big contracts on some basis 
other than quality or price? 

^1y answers to "The Aerospace Industry." 

1. This is history which I'm not sure of, since it's word-of -mouth history, 
but tny understanding is that that word is a creation of the Air Force 
Public Relations Department. When the space business and long-range 
missiles came into bei;ig, the question was vhich service was to dominate 
it. In Germany, the Ari^y had developed the V-2, which was the best missile 
in World War II. In the United States, the Army said that a missile like 
the V-2 is a ground-to-ground projectile foTlowing a ballistic cogrse, which 
just makes it long-range artillery and artillery i;5 a function of the ^rmy. 
Hence, the, Arrny is the logical one to be in control of this thing.. The Air 

- Force said that since it fell from the sky, they owned it. Ultimately, the 
Air Force won the battle apd, therefore, won much of the control of the mili 
tary uses of space with it. This word was meant to sell the idea that 
space and air power were synonomous and that, therefore, the Air Force was 
the logical one to control all space ventures. Ultimately they won. 



Suggested reading he/,e is H. L. Nieburg, "In the Name of Science," Quadrangl 
Books, Chicago, 1966. This is a sensational istic , muckraking book about 
the defense-military establishment in the United States, which "is extremely 
we 11 -documented. I do not assume that it is right in everything it says, 
but it makes- some Very challenging and Interesting reading. I would like to 
see a rebuttal, but have not. 




2. Not to my knowledge. There were many which were partially dependent; fpr 
example, shipbuilding or the small and total ly>dependent wood alcohol in- 
dustry* which exists only because of a quirk in . federal alcohol tax lawi 
But there was none like the present aerospace industry. . , 



/ 



3. I think it is a complete contradiction. As for the fallout from the sp'ace 
venture, that has been much-discussed, but when one asks for examples, the 
answers always turn out to be quite thin. (Spacefood sticks? Space blankets?) 

4. This is one of the big arguments for the SST.' We have a great airframe 
industry and we have to keep them going; therefore, we should build the 
thing regardless of .its ultimate worth. 

5. Largely not. I think the reason we have not had the big cut-backs predicted 
is because of Vietnam. 

6. Obviously. The classic example is the TFX fighter, which was known for mar y 
years around Washington as the LBJ. The contract for it was ultimately 
awarded to General Dynamics Fort Worth Division. 

r 

Discussion questions on the "Playboy Interview with Marshall McLuhan," Riayboy, 
16 (March 1969), 53 et. seq. - ' 

In this in depth interview of Marshall McLuhan, his Ideas about communis 
cations and changes in communication technology are spelled out in greater 
clarity and mo^e detail than they are in his. books. 

1. On page 54, right-hand golunin, he says he is a generalist, and that his ' 
work is a depth operation. Is this a contradiction? 



2. On page 56, left column, he says that the content or message of any par-. 
ticular medium has no particular importance. Do you agree with that? If 
not, supply examples of messages which were presumably important. 

3. On page 56, right cqlunin, McLuhan discusses what the world was like before 
the invention of the phonetic alphabet. How did he get this information? 

4. On page 60, left column, he says that type is the prototype of all machines. 
Is this right? If so, what characteristics does it have which win it this 
honor? If not, what are the other nominees for this honor? 

5. On page 61, most of the left-hand column, McLuhan explains the differences 
between television and media like radio and movies. Is he right about 
this? What ev.ide nee could one present to show that he is right or wrong? 

6. In the middle of page 66 McLuhan presents his reasons for racial discrimina- 
tion. What evidence can be presented pro or con for this explanation? 

7. After reading this article do you conclude that McLuhan Is: (a) a brilliant 
prophet of the future, (b) an articulate man who makes interesting specu- 
lations about the future, (c) a routine man who has a flair for words, 

(d) a crackpot, (e) none of the above, but a " ? 
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8. Vfhy has McLuhart received the prominence he has at this particular time? 

...... ^. . . ^ 

Hy answers to the "Playboy Interview,.w1th Marshall Mcluhan." 

1. I certainly think It Is a contradiction. , ' - ' 

2. The Bible (Old and New Testament), the Declaration of Independence.' the 
Coimiunlst Manifesto, Das Kapital.- All of these use the same medium, the 
printed word. Presumably the content has some effect on what people per- 
ceived Of them. 

3. I think he made it from his fertile Imagination. It certainly doesn't fit 
in very well with what we know about present non- literate cultures. Do we 
comnonly picture the Indian ^f North America as being primarily an aural 
being (^s Metuhw seo^s). or is he conimonly pictured as being one mostly de- 
pendent/upon his eyes? ^ ; • 

4. Mumfor'd in "Technics and Civilization*" page U has a. much-quoted piece on 
the clibck as "the key machine of the new industrial era." He gives a very 
good defense of his position. It would be worthwhile to review that before 
discussing this point. I think Mumford is closer to being right than McLuhan 

is, ' . 

5. This apfJears to be pure balderdash. In fhe movies and TV the screen is blank 
for a reasonable period of time. In the movies, it is aU blank at once; in 
TV, it is blank in sections rather than all at once. I don't see where this 
difference amounts to anything,' As to the iconoscope washing our entire 
bodies, so does the reflected light from the movie sdreen. In a good TV 
image, definition is remarkably good. I would suspect that with a really 
properly tuned black-and-white TV set, one presents an image so good that if • 
a viewer were given one of those to look at and a typical black-and-white 
movie next to It, he V|/ould have no convenient way of telling which was which 
and probably couldn't perceive the difference. It might be interesting to 
run such a test. He certainly presents no evidence to support his view. 

6. Could he use the same to discuss tribal warfare in Africa or Western Europe's 
persecution of the Jews, who are presumably the most literate amon^ the 
Western tribes? I think not. 

7. Most pf the students agree with me that the correct answer to this is "a 
crackpot." . 

8. This is a simple example of a man responding to a need. We are all afraid of 
the effects of electronic media on us, particularly on our kids,, and here 
comes this man with this amazing verbiage and tells us how it will all revo- 
lutionize us. Most of us have not heard much in a scientific vein on this 
line because those in our society who have tried to do a careful, scholarly / 
attack on this problem with adequate controls and adequate statistical tools 
have found that the answer is very mixed. One doesn't get a simple sensation- 
al result; One finds all sorts of conflicting trends and factors. (See, "for 
example, W. A. Belson, "The Impact of Television," Archon Books, Hamden, 
Conn/4cticut, 1967.) So if you limit yourself to people who know something 
about the subject., you don't get anything sensational. McLuhan, therefore, 
st^ps Into the \gap with his sensational remarks not based on any study worth 
discussing and becomes instantly the prophet. 



Discussion questions for Daniel P. Moynlhan, "Next New Auto Insurance Policy 
York Times Magazine, August 27, 1967, and MarK Martin, "The Year of the • 
Plans," For the Defense 10, Defense Research Institute, 1212, West Wisconsin ^ 
Avenue, Milwaukee, Wisconsin (January T969). ' " . 

Moynlhan's article shows what he considers- to be the serious flaws with 
the present a\itomob11e Insurance system used in this, country, and discusses 
the proposals for a superior one. The lawyer^ response shows that these pro- 
posals will not be greeted enthusiastically by the legal profession. 

1. Why do>y use the English tort' system (i.e., trial based on fault) for the 
cas^^m^ auto acteldents, and use an entirely different system (workman's 
ciDmpensation) in the case of industrial accidents? Do. we ever use the 
tort systHmJji industrial accidents? 

2. On page 62 Moynihan says, "i...1t Is hard to deny the basic rightness of 
->^^ the Basic Protection Plan." Anyone disagree? 

3. At the end of his article, Moynlhan points out that about one-half of 

the Income of the American legal profession comes from auto accident liti- 
gation. Based on this fact, what is the predictable response of the lawyers 
to the proposal of change An the system? , 

4. Is the lawyers' reponse as indicated in, "1968, the year of the plans" one 
of refuting the arguments presented by people like Moynlhan? or on some 
other basis? 

5. In/'1968, etc.," at the top of the page it says, "We need not put it on the 
basis of econotnics. Fortunately there is no conflict of Interest here. 

The lawyer 1nt€<^est and the public Interest coincide, etc " Is this 

true? How would one show that? 

My answers to "Next a New Auto Insurance Policy" and "The Year of the Plans." 

1. In the early days, we used the tort system for Indus tri-al accidents. As 
a social decision we stopped using it, because we concluded that it was 
colossal ly unfair. In the problem of legal action between the worker who 
was Injured, out of work, and starving and his employer, who had virtually 
unlimited financial resources and waiting ability, the worker always lost. 
He had the choice of taking an Instant cash settlement of very small value 
or starving for three or four years until the courts awarded him or his 
descendants a reasonable judgment. Based on this situation, we added 
workmen's compensation to the tort situation. This says that regardless 
of the tort action which mj^ later follow, the person who is injured will 
be taken care of now. If nothing else, this shows' that in the past we have 
not believed that the tort system was so holy that it could not be tampered 
with. 

2. Certainly there are many people who deny the basic rightness of the pro- 
tection plan. The second reading is a complete denial of it. - ■ 

3. The predictable response is the response of ahybody who sees a techn6logical 
change, which threatens his way of making a living. He fights it. 



4, The lawyers' response Is clearly one of an emotfonaT^ppeal to the prece- 
dents of the past, In order to protect the current financial advantages 
of the profession. 

5* J don't think that's true, I don't see why the lawyers', in teVest and the 
' public's Interest coincide In this matter. The lawyers' Interest 1s to 
^ maximize their financial returns. I think the public's interest Is to 
maximize the amount of their Insurance premiums which go to compensating 
the Injured. It would be Interesting to find someone' who would ti^y to 
defend the lawyers' position. , 

Discussion questions for, "No Way Out, NO Way Back," Time , (Feb. .21, 19^9) 4.7-48. 



" "No. Way.tOut, No Way Back" Is a one-page e$s^ on the fate of the people 
caught at Kennec(y Airport by a large snow storm. The Interesting polKt is ^ 
that this was sTeen by Time Magazine as a "breakdown of the n^achlnes.'" 

1. Why Is there no subway to the airport in New York? 

2. There have been previous groups of people stranded by heavy snowfalls; 
e.g., the Conner Party. Did the people at the airport suffer more or less 
than those people did? Did they respond to. the situation better' or worse 

than those people did? 

■■ . . ' * 

3. When only a limited rescue was possible, by helicopter, what means. should 
have been used to allocate that rescue space? Who had a better right to 
it, those with pull, or those with gall? 

4. The writer describing this event looks at it as a failure of machines. 
What other machines could have failed^ making the situation worse? 

5. Should the airline^ be required to keep on hand enough blankets, food, 
etc., t.o cover such Situations?- Would y^u be willing to pay the increased 
airline fares this would require? 

< ' ' 

My answers for "No Way Out, No Way Back."^ ^ • 

1. I believe this is mostly a matter of classes. There;„ is one class In 
America which uses subways and generally does not use airplanes. There 
•^s another class which uses airplanes , autos and ta)f1s, but would not use 
a subway. There are- very few U.S: cities' in which, mass- transit makes 
direct connection to the airports. I am told Cleveland does, I know of 
no other example. We seem to have universal agreement that one goes to 

-the airport by taxi or private car. We recently had a study by the Ford 
Motor Company of a rapid transit scheme frolh the Salt Lake ..City downtown 
to the airport, which was gre^tecl wifch indifference by the loCal officials. 
-This business reached its logical .conclusion in Los /)kngeles several years 
ago, when the traffic jam was ^o bad; on Thanksgiving weekend, that numerous 
people missed their flights because they were s tallied, in their cars several 
miles' away. ^ ^ v , - v 

2. Clearly these people were in e)?cel lei{t ci rcumstances compared to the Conner 
Party Or other groups who were similarly stranded. Their sufferings ^were 
trivial' compared to those of the other <iroups . Whether they responded better 
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pr worse. Is an interesting question. The Donner Party was stranded for 
about four months and ended up In cannibalism. Pwjhaps these people would 
hdve done thefjRame. but the test was sufflclentljBlld that we never found 
out. ~ 

3. this is^the classic question: If ti)ere Is food forgone and the second 
appears, do you feed him and, both die. or do you kill' him so that yoii' can 
live? Or, If there Is, room for. ten. In the lifeboat and the' eleventh appears, 
do you ^rlsk all to bring him in. or do you teU him he has to die Aow? The . 
world ts going to have to think about this a great deal, more as the popu- 
lation problem Vgets to us. Note as, an amusing sideline. .th^tlTime clearly 
thinks that It was perfectly /si 1 right for the rich man to use his money to 
buy his wao^ out. but outrageous for those who had gall *o use the threat 

of physical ' violence to dem^ind their way out too, . This goes along with 
Time's basic orientation, which is that of the white -anglo-s axon protestant 
establishment. ' 

4. We could s^lso have-ha^d failure of heat, lights, phone, sewage and power. 

5. Most students think not. The question is whether one should socially cover 
the^.^jost of this emergency by /ai sing the prijce of airline tickets, i.e:-. 
'by making everybody take out stranded-at-the-airpbrt Insurance, or whether 
one should let those wfio are stranded bear the difficulty adhd inconvenience. 
The majority vote is for the latter. ■ . 

t 

In preparing for this discussion, it is Interesting, to read Life magazine', 
volume 32. No. 4. January 28. 1952i "An Ancient Pass Traps a Modern Donner 
Party." This is a description of the Southern Pacific Train, which was caught 
by a snowstoJ^m going over. Donner Summit, in January of 1952. and trapped for 
three d^s. I wished to . distribute^- this to the class, but Life magazine denies 
reprint rights and, therefore. I could not. The most interesting thing about., 
t:his, is the difference in tone. These people were in much worse circumstances 
than the people in the airports ." and yet if one reads this article one gets the 
conclusion that iiere they, were in this tough spot but they all pulled together 
like the good people thev were, and ultimately a good time was had by all. The 
change in tone between" that artitle and the Time article, was one of the most 
interesting- symptoms I have seen of our changing view toward the kinds of break- 
down of technology oT breakdown of whatever, that is Involved in these cases. 
The point of having this reading. here is to show one consequence of technological 
change; we come to depend on the machines and to feej lost without them. When, 
something goes ^ wrong, we blame th'e machines, not "acts-of-God." 

IV-.C-.2. Additiorial .material for Topic 3 . ' ^ 

In this topic we really spend relatively little time i5nthe matter of tech-^ ' 
nological unemployment. This ts probably the best known respoYise to technological 
change. I assume that the students have already heard enough aboOt t;hat, that 
we do not need to spend a great deal of time at it on this point. If we wish to 
spend more time on it. probab*ly the best pl-ace to look for Information is in the 
long controversy between the railroads and the railroad unions over how many 
men it took to run a diesel locomotive. Therg the issues were extremely clear 
*and straightforward and the battle protrac4:ed and wel 1- documented. 
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A potentUl additional reading here Is Curt Vonnegut, Jr., "Player Piano," 
Holt. RhlnetTart and Winston, 1952^ available In paperback. This is' a "nega- 
tive Utopia" placed in the future in which factory automation has gone to Its 
ridiculous extreme and the vast i?tftjority of the populace has nothing worthwhile 
to do. It Is In many, ways similar to "Brave New World," but In my opinion not 
as challenging and provocative. If, however, one wished to do a more thorough 
treatnient of the problems of automation this" might be a. suitable reading. 

• 

r 

\ 

IV-C-3. Examination questions for topic 3 

1. On page 21vl of "Men, Machines and Modern Times," Mori son says that we must 
learn to fit the machine's to the men instead of the men to the machines. 
Cite one example where we have clearly fit the men to the machines, or 

' one example where/we have clearly fit the machines to the men. 

2, Which technological change has produced the greatest social change in U.S. 
society in the past ten years? Show in detail what changes it caused. 

On page 10, Mori son lists sotne examples of resistance of workers to 
technological change. 1,1 st two further examples. ■ 

On pa^e 120, Mori son states that the factory is the "central J nstltu- 
tion of olTr society. " -^Name at least three other institutions that 
might be considered even more central. 

4. a. In chapters II and IV, Mori son analyzes a development In naval tech- 

nology. The Navy forms a convenient society for analysis. Give 
/arguments why .developments -^in the Navy might not be entirely pertinent. 
\to a large society suq^i as the entire U.S. 

' . b. At the top of page 86, Morison suggests that we "find out who we are, 
and abide by it." What does he mean? Present an argument against 
the idea. • 

4 

5. Morison proposed an "experimental society." What are the chat^a^cteri sties 
of an experimental society? What steps can we take toward this society? 

6. In "Men, Machines and Modern Times"* Morison uses several U.S. Navy examples 
to illustrate how societies often oppose technological change. Briefly 
summarize two of these exajiiples. Then give an example you know from your 
own experience of, how people tend to resist technological change, f^inally, 
explain your v1ewl§ on whether this tendency to resist change inhibits worth- 
while progy*ess, or whether it is a valuable check'on runaway technological 

• exploitation. 



3. a. 
b. 



IV-^4. Paper subjects for Topic 3 

1, At the ,dme of th'e N.E. power blackout a few years ago, there wa« much dis- 
cussion of how people^ehaved during it. Has that led to any conclusion? 
From it can we learn anything about how people are likely to behave in the 
event of future technolotfical disaster? 



2. In the early 1960's a process was developed for concentrating beer, 
thereby oreatly reducing shipping costs. ("Chemical and Engineering 
News»" 4i> j[2, Nov. 18, 1963.) As far as I know, this process was sue- . 
cessfuliy kept out of use^y people who saw It as a threat to their Jobs. 
Is this the correct history of the matter? Is this the way the matter 
should have been settled? 

3. In our section of the course dealing with how we respond to technological 
change, we •have seen that most of the examples are examples of people 
responding to threats to their way of making a living. There are numerous 
such examples. I would be very interested In knowing what other kinds of 
response we make which are not connected with threats to our job or the 
stability of the Institution for which we work. Please write a short paper 
describing some' other way In which bur society, or people In the society, 
pr people you know or some group within the society responds to some kind 
of techno logical change. Give references which show where«jbne could fiJid 
out more about* the subject. 

4. - Marshall McLuhan has some Interesting Ideas about the relationship of TV 

• viewers to the TV presentation. Explain McLuhan' s position on this ques- 
^ t1on» and his evidence and justification for his position. Then explain 
why you agree, or disagree, with McLuhan. Give additional evidence and 
.. reasons to support your views. 




IV-D, Topic 4. The' Predictions of Disaster 

The principal rea^llng of this section is. Paul Erllch. "The Population 
Bomb." This is a current, widely-read book which predicts Jiumerous diaasters, 
In the future based upon scientific and technical computation^ and the extrapo- 
lation of current trends. This type of disaster prediction Is now In vogue. 
In this section of the course we read the main book last. Before It, we read 
several other scientific predictions, which were demonstrably incorrect. We 
then analyze these to see how one can be trapped into making such incorrect 
pr^lctions. After doing that we then consider "The Population Bomb," and 
ask whether its author has made the same errors that the' authors of th« pre- 
viously discussed predictions make. Finally we close with two completely 
contradictory viewpoints of our future public policy; Garret Hardin's, "The 
Tragedy of the Commons," and Alv1n M. Wineburg's, "Can Technology Replace 
Social Engineering?" . . 

IV-lD-1. Discussion questions «nd answers for Topic 4 

Discussion questions for Thoittas Robert Mai thus , "An Essay on the Principle of 
Population, etc." London, 1798. The section which is distributed in the readings 
15 the first 13 pages of the Modern Library edition (Random House, 1960). 

. Mai thus here presents his argument that population will always grow mre 

rapidly than food production can so that we will always have the proble<ii of 
starvation and misery. 

1. As far as I know this is the first of the scientifically or techr^olpgically 
based "predictions of disaster." Can any of you cite an earlier case in 
which some writer, on the basis of sojiie kind of physical or technological 
principle, predicted such a disaster? 

2. At the bottom of page 9 he lists the inescapable consequences of limita- 
tion of fbod supply as "misery and vice." What does he mean by "vi<:e" here? 

3. Is he basically correct in his stateinent that population, if not restrained, 
tends to increase in geometric proportion? (Modern writers refer to this p 
as "exponential growth.") 

4. Is he^ basically correct in his assertion that the agricultural productivity 
of a country, say England, can only be raised in arithmetical sequence as 

• he describes it? Is the same true of the whole world? 

5. Gn the last page he ends this "prediction of disaster" with the following * 
gloomy thought: "....no possible form of society could prevent the almost 
constant action of misery upon a great part of mankind, if in a state of 
Inequality, and upon all, if all were equal." Has the history of the 170 
years since he wrote this proved his prediction correct? If not, why not? 

6. In considering his whole thesis can we say that it is (a) completely right, 
(b) basically right, but perhaps wrongin some details, for example, the 

- , time scale over which these things must happen, (c) mostly wrong because 
he overlooks or leaves out . . . . - 
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My i^nswers to the questions on Mai thus. 

1. As f4r> I know, this 1s the flv^st; no one has shown me any other examples. 

2. H1s\ef1nlt1on of. "vice" is clearly any sexual practice which decreases 
the number of offspring. I disagree with this definition, 

3. 1 think he is basically correct. The key word here is "restrained." He 
is correct if we define "restrained" as -restrained in any way." 

When I first gave this answer in a class. some of the biology students told 
me th«t I.was Ignorant of modern biology. >Modern biological thought has 
shown that many species limit births by sexually disenfranchising some of 
' the weaker members of the population. 4n some cases this Is due to a clear 
limitation in the available territory or the available food* For those 
cases we would certainly say that there was an external restraint. On the 
other hand, theV^e are some cases In which. one cannot showxlearly what the 
limitation is. One may speculaite in these cases that there is no restraint 
and that this, is simply a natural self-limitation of population growth; I 
doubt this and suspect that there is a restraint of some kind which we are 
not yet able to detect. For readers who wish to explore this point further, 
I recommend Robert Ardrey, "Pop\jlat1on," Life , 6 (Feb. 20, 1970). For a 
more detailed discussion see Robert Ardrey, Afr4can Genesis." . 

Subject to the foregoing caveat I still believe that Malthus is correct; 
,1f there is no restraint, then populations tend to grow exponentially. 

.. ■ ? ■ " ■ 

4. He may be right about England, but he certainly wasn't right with regard 

to the world. Large land areas were brought into grain production shortly 
after 1798, namely Canada, United States, Australia and 'Argentina.. Also, 
he was writing at a time when we were on the lower part of an "S" shaped 
growth curve. We may be now approaching the top of that, at least in tech- 
nically-advanced areas. The proponents of "The Green Revolution" dispute 
that. 

5. His prediction has certainly not come true. The main reasons are that: 
(a) better means, of birth control were Introduced, (b) much greater agri- 
cultural productivity was achieved, ^(c^ new lands were brought into pro- 
•duction. 

6. Probably he Is right, except for the time scale. However, he is wrong in 
defining birth control as vice. 

Discussion questions for Sir William Thompson (lord Kelvin), "The Doctrine of 
Uniformity in Geology Briefly Refuted," in Lord Kelvin> "Popular Lectures and 
Addresses," Vol. II, f^lillan & Co., New York (1898)/ 5-8. (Paper first 
presented In 1865. ) 

Kelvin shows in two pages why the earth sannot conceivably be nearly as 
old as geologists teach us that it is, 

1. This short piece by Lord Kelvin, one of the top physical scientists of 
his day (if not the top physical scientist) is part of a larger contro- 
versy which was raging through English, American and European Intellectual 
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cIrcUs «t the time (1865). What was that controversy and what part 
was this article Intended to piny In It? . 

2« based on the simple c^lculatljoii he »how$» one can rapidly calculate that 
the whole earth Is cooling ar the rate of about VF per million vea^. 
From this calculation one can. work backwards to show that 100 million 
years ago the whole earth must have been about lOd^T warmer, and that 
life as we know It must have been quite Impossible. Yet, geologists in> t 
form us that fossils have been found in rocks at least 3.2 billion years 
old. How is this contradiction to be resolved? 

3. Based on the answer to #2, what Implications can we draw for other such 
calcoTatlons made by the leading scientists of our time? 

answer^ to "Doctrine of Uniformity." 

1. Clearly this bears upon the Darwinian revolution. Kelvin is on the side 

Of Darwin's opponents. By preparing this article, he was attacking Darwin, 
indicating that there had not been time ava11ab>e for the evolution Darwin 
discussed. 

2. Kelvin is completely ♦vrong in the conclusion he> reaches here. His calcu- 
lations are wrong because he does not take into account the heat generated 
in the earth by the radioactive decay of naturally occurring radioactive 
elements. He does not take this into account because it was completely 
unknown at the time he wrote this article. 

In writing the article he considered all the known energy sources. However, 
this energy source is far more significant than other conceivable sources 
of thermal energy in the earth, because this is energy produced by the con- 
version of matter to energy. This is a much more powerful source than 
combustion, chemical reactions, etc. 

If one multiplies the amount of radioactive materials in typical granite 
- by the amount of granite on the surface of this planet and by the energy 
production per pound of radioactive material, one computes a heat produc- 
tion roughly equivalent to the heat loss calculated by Kelvin. Therefore, 
as far as temperature is concerned, the world is more or less in steady state. 



3. The conclusion is that any calculation based on the laws known at a given 
time has in it the assumption that there are no other Important laws not 
yet discovered. This is a risky assumption, which most scientists would be 
afraid to make. I am Inclined to guess, however, that none as important as 
radioactivity and EmQ are yet waiting to be discovered; I recognize this 
is a Very hazardous guess. 

Discussion questions for Simon Newcomb, "The Outlook for the Flying Machine," 
The Independent 55 Part 2 (Thursday, October 22, 1903), ^508-2512. " 
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Newcomb shows why it is unlikely that powered, manned Ajightwill be 
possible in the foreseeable future. 

.' ' . 

This article appeared about two months before the Wright Brothers first 
successful powered flight, The author is described as follows in "Memoirs of 
the National Academy of Sciences Vol. 17 (1924) 23: 



\ "Simon Newcomb was one of th» notable scientists that 
America has ever produced and no otber among he-men of re- 
search has ever achieved such general recognition of eminence...." 

He proposes on the second page that there are some problems which can never 
be solved. Is this true? If so, give an example* either from mechanics or 
mathematlclJ. 

On the fourth page he points out that there seems to be better prospects . 
ior the rotary-winged aircraft. (I.e.* the helicopter) than for fixed- 
wing aircraft which fly forward through the air. Historically, did air- 
craft develop this way? Why? 

Is his discussion of the effect of changes In size on the performance of 
flying machines correct? How large Is the largest flying bird? Why are 
thfere none larger? 

His basic prediction here was demonstrably wrong. Why did he make It? How 
did he fall into this error? What lessons can we learn from his mistake 
which will help us avoid making similar ones? 

I first came upon this article by readinO the following in Arthur C. 
Clark, "Next - Planets," Playboy 16, #3 (March 1969): , 

"Soon after the failure of Samuel Langley's "aerodrome" In 
1903 the great astronomer Simon Newcomb wrote a famous essay, well 
worth rereading, that proved that heavier- than-air flight was im- 
possible by means of known technology. The ink was hardly dry on 
the paper when a pair of bicycle mechanics irreverently threw 
grave doubt on the professor's conclusions." 

Is this an accurate description of the article, and of the history of that 
event? . 

answers to "The Outlook for the Flying Machine." 

In mathematics, one cah readily show that the squaring of the circle, or 
trisection of the angle are impossible. Here, what we really mean, is Im- 
possible, subject to a well-deflnfed set of rules. In mechanics, we would 
say that perpetual motion machines of the first and second type are Impos- 
sible. Again here, this means types of machines' according to well-defined 
sets of rules. It is hard to think of an example where, one can show that i 
somethTng is. impossible, in very broadly defined terms, with no specified 
set of rules. 

It did not develop that way. If he did a simple energy and momentum bal- 
ance for these machines, he would have known that the helicopter was basicalljj^ 
a much more difficult device than the fixed-wing machine. (See de Nevers , 
"Fluid Mechanics, "Addison-Wesley (1970), 242. 

He is completely correct h^re. The Ijargest flying bird is apparently the 
California Condor, which is really ^ soaring bird; all large birds are soar- 
ing birds rather than flying birds. The reasons are discussed in beautiful 
detail in J.B.S. Haldane, "On Being the Right Size," in "Possible Worlds and 
Other Essays," Harper & Row, New York (1927), reprinted in J.R. Newman, "The 
World of Mathematics," Simon & Schuster, New York (1956). 
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bpw^i? )t<|u»<!ebWtiH hM xtev^lopedfe wft* |tBtPly:ji^r9r^.\oHev«lfiO:^M> some 
bad guesses aboot tvihtt /kind 'oHuStructu^a^l .mii^^ttialf lyfiTl t be iu««(^ .»tand 
about the difficulty of the conty*o1 problem. The lessoirj on* can learn Is 
' -.tovbtffcai^fttl "|0'1|00k'fQrrh'1d^n-:aswi9l^t^ .^-Vt n<- r 

5. ,^North«t>)l;s yaty bad biatoifv. 4n,ljh« firttj iplapf* W«wfi<W|b r^ajjy^o^ . 

tA spec^tfdv'Uathar.ithan-ptf^PVfid. >tha1^ fllght.was >lJnpp!^$lbJe,iby; wniSvPf known 
.1 ! technology v. iSecotydly. to caUwtba )WF<t9ht8. "bfcygh, «ie?h#nilf^ 
.The iWrlflhtiVere^feftehoutatandtng. Aeron autical tbey 
had very thoroughly researched the subj^ct-n i$w H« 0* ffi)d^s» ThUi Wright 
Brothers' Airplane: A Case History In Englneerl-ng Design,*' UCU Engineering^ 
, )i iWpart|ifitntiReport*o#2-.M^.. (Av^imtle through stanford^.Enfllne^r^nfl 'Caaf 
I ! . ilbraryO 'Anyowe who .reads this; report w+ll laugh at caUtnv. tb^. Vi^lght 
iBrotbers *?b*cycla niechanl cs . See ajso section IV-Hrsl of ttjH.ifeport. 

Otscusslon questions for Paul Brllch* "The Population Bprnb*" Sierra. Club» 
BaHantlne (1968). i - 

Erllch shows why Increasing population and Increasing technology can Uad 
•to disaster. ^ ' ; 

1. Is this work basically scholarly, arguiTientatlvci propagandlstic*. pr what 
' other adjective might one use? 

2. The previous predictions of disaster we considered, all were Incorrect be- 
cause of various kinds of errors. Does J^hls book falT Into the same errors? 

3. This book would lead you to believe that population Is the problem; 

* that right? :• If that Is not right, what Is the problem?"-P"oes Itiwakc any 
sense at all to speak about there being one problem so much more .tBj^prtant 
than others we would call It the problem? ; ■ 

4. On pages 33-35 he gives, what might be considered an up-dated version of 
Malthus' arguments. Malthus' arguments were presumedly wrong, at least 
as far as the; time. scale IS concernedw Are his wrong or likely to be 
wrong, or was Malthus really right? ^ 

6. On page 51 he cites one of the hazards of the careless iHse of DDT In 
creating instant pests. Another problem with DDT Is thatvlt finds its 
way into human betn^s,. Recent studies Indicate that the milk produced by 

" most human, females to feed their childisen contains more DDT than is allowed 
by the FDA regulations for cow's milk. Why do human females have. more 
DOT In their m^ilk than cows do? 

.6. At the end of Chapter I he lists numerous problems we face and reduces 
them all to one too many people. Are there any serious problems we 
face which are not the result of too many people and would be the 
same If did not have a growing population? 

■ - ' ■•V- ■ ■ ' ■ •■ ^ ■ ■ ■-. . : ' ' - ■■ 

7. On page 7§ he begins his third scenario, which ne considers ascheerful a 

scenario «V makes sense. Can you propose a more cheerful scenario which 
makefe sen$e? Are the attlorfs taken by the United States and other in- 
dustrialized countries in scenario No. 3 morally acceptable or not? 
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8. On pagt 112 hi s«iy$ the only long Urn dirftctlon for the automobile 
Industry Is to iiwve to different sources 6f power. Is that right? Is 
there any way that the present type .of autO|pob.11e could be preserved 
In the long ternv through some kinds of improvements? 

9* On page 120 he cites the exaAiple of the flif^ ant prosjllh of tfre U.S'«' 
Department of Agriculture, In which the^y acted not only as one of the 
principle protagonists but also as the referee who sets the rules for 
whft Is an acceptable amount of these materials In the environment. Are 
there other examples In our >oc1ety where the saipe agency is one of the 
principle caMses of environmental pollution and the, setter of standards 
and measurer of performance?^ 

10. On page 132 and the succeeding pages; he cites some possible population 
contnol policies for the United States. Are these. likely to be acceptable 
to the people of the United States? If not* what population control 
policies would be acceptable? Or miist we conclude that It Is Impossible 
for the people of the United States to accept any reasonable set of popu- 
lation control policies? • 

11. He points out that our national economic growth Is to a large extent based 
on population growth. Can we have*. a growing economy and prosperity wlth- 

, out population growth? Is population gVowth good economically for tfie 
United States? Is It good economically for Utah? 

Hy answers for "The/ Population Bomb." 

1. I believe this Is basically a propagandls tic work. • 

2. In his final chapter he considers the possibility that he is in error about 
this and throughout seems to take account of the fact that he is talking 
about what we now know» so that he is at Jeast more conservative about not 
getting caught in these errors. None of ^he students cOuld show an example 
of the kinds of errors discussed. 

3. He may be mistaken 1n saying it is the problem although, after the Honduras 
el Salvador War of 1969 (which was Targel/a result of population pressure), 
we may conclude that it is indeed the problem. However* one can argue .that 
nuclear disarmament is our most presjsing problem and that a nuclear war in , 
the near future would probably not be started by population pressure, but 

by some other conflict. . , 

4. I think he is really giving Malthus' arguments over again and that Malthus 
was really right except as far as the time scale. 

5. Human females eat fat; cows don't eat fat. DDT concentrates in fat. 

6. Probably nuclear disarmament. 

7. One of the real difficulties here is that by our technological intervention 
in the lives of these people, through death control, we really set them on 
their path, which ends up in the horrible scenario he [predicts. Under these 
circumstances it is difficult to say that what we are doling is morally accept 
able, but I really have no alternative proposal. I certainly don't have a 
better scenario. ' . ' 



8t We couTd Indeed keep on burning Kydrocarbons If we wanted to» we would 
hiVe to &ynth6tl2« them ultlmittely In nucUaf power plants, bMt thet is 
certainly possible, end mtiybe even econoirtlcally feasible. I consider 
the pollution problems soluble. If w^ make the required effort. 

9. Thfe most blatant example Is the AEC, which Is the principle radioactive 
polluter and the setter of standards In this area, There may be others; 
Bureau of Reclamation? FAA? i 

10. Probitbly these are not acceptable to the people of the United States. 
What we really need now Is the colossal propaganda effort, which he IS 
starting, to get people ready to /ccept these' things as soon as possible. 

Jl. This Is not known. I think' the answer Is no. For Utah, the population 
growth Is obviously disastrous, because it means we educate people at 
great expense and then export them to other states where they spend their 
adult lives. This places a severe tax burden on the state. 

Discussion questions for Garrett Hardin, "The Tragedy of the -Commons Science 
162 (Dec. 13, 1968), 1243-248. 

, He proposes that we Imust radically change our»1deas about common property, 
and the use of environment If we are to survive. 

1. Weisner.and York present their conclu^slori that this dilenma has no 4;ech- 
nlcal solution. How can this position be justified? Can you propose a. 
possible technical solution to the problem which would show they are mls- 

* taken? 

2. In the lower right hand side of page 1244 he concludes his discussion of 
the herding with the statement "Freedom In a Conwons brings ruin t©-4ll." 
Has any situation similar to the one 'he described ever occurred In UtaH? 
How was th+i^ situation ultimately resolved? \ 

3. In descjnbing the case of the' parking nfet^jcs in the Upper left corher of\ 
page 12j45 why does he describe this as' a retro^r.esstve act? J 

4. Can no one think of a better solution to the problem of Yosemite National 
Park than the one he lists here? / 

5. His statement in the rightmost column of page 1245 "the morality of an , 
act is a function of the state of the system at the time it is performed,", 
appears to be in direct contradiction to the position advocated-by H., 

■ Rickover that changes in technology ought not to affect changes in morality. 
Is this a contradiction? ^ If so, who is right? 

6. In the loWer left hand corner of page 1246 he cites the problem of a family, 
religion, race or class that adopts overbreeding as a polic^ to secure its 
own aggrandizement. Have we seen ary examples in recent years where a, 
minority group in a country by breeding more vigorously than the m.ajortty 
.group bred its way into political power? 

7. His ultimate conclusion is no technical solution can rescue us from the 
misery and overpopulation. This is obviously a very important statement 



and not one to be accepted without being examined at length. If you feel 
he Is mistaken, propose what kind of technological solution, however far 
out, might occur which would Indeed, save us from the problem of overpopu- 

' latlon without requiring vast change^ In our social and political organl- 

. zatlon. 

^ answers for "The Tragec(y of the Commons." 

1. I think they are wrong about this because what" they mean Is no tectirio Tog leal 
solution within currently foreseen approaches. If one could Indeed develop 
an absolutely impregnable defense against nuclear weapons, this would be 
a technological solution. At the moment, we have no 1d6a bow to do that, 
but one would only,>t great risk predict that we will never know how to do 
that. We hav6 developed ^ defense against every previous weapon; perhaps 
we will against this too. I hope so. 

21 Clearly this applied 'in the case of the beginning of grazing In Utah where 
we destroyed range land by simple stupid over-grazing; the problem was 
ultimately solve^just as he says, by eliminating the comnons in range-land. 

3^ EJimlnatlng the parking meters went back to the commons in parking with 
the dismal results which inevitably folTowe^. 

4. The problem in Yosemite, at least for the near future, is the car, aqd the 
solution is very simple. Eliminate the car. Make people park outside and 
take busses in. In the suintier of 1970 the NPS began to do just this. 

5. If one defines morality to be a very broad set of gitlde Tjnes, such as, 
"avoid injuring other people,", then Rickover is certainly right. If , on 
the other hand, one defines morality in detailed ways,, such as; it is 
never right to kill a buffalo merely in order to eat his tongue, then. 
Hardin is right and Rickover is wrOng. 

6. ' In Belgium and/or Holland the Catholics have bred their way into a p0|Ji'ti- 

cal majority, which they didn't have before. 

7,., If we could develop the contraceptive pill, which was a delight to take, 
and had all sorts of additional side benefits so that one needed enormous 
seif^denial to stop taking it, that would indeed lead to the technological 
solution to this problem, without a change in beliefs, customs, etc. 

A reply to Ha^rdin is given in Beryl L. Crowe, "The Tragedy of the Commons 
Revisited,"' Science .166 (Nov. 28, 1969), 1103. After reading '^t I do rtot 
know which of the protagonists to beldeve. 

\ 

Discussion questions for^lvin M. Weinberg, "Can Technology Replace Social 
.Engineering?" Bulletin of the Atomic Scientists 22 (Dec. 1966), 5-^8. ^ 

He suggests that it is futile to try to solve our really pressing problems 
by changing people's attitudes, beliefs and customs, and that, therefore, our 
best course is to try to find technological solutions for social' and political 
problems. . ^ 

1.. On page 5 at the left he points out that nmnerous projects are relatively 
easy "once one understands .the scientific principles that underlie them. 
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Is this true? Cita examples In which the scientific principles are 
known, but, yet :the problem proved Intractable, cite ex arnples when the 
big push was maide when the scientific principles were not known with or 
without success. ' , 

2. Is his statement that "the Marx,1st dogma Is typical of the social engineer." 
correct? If not; what is the typical approach of the social Engineer? 

Who are social engineers? 

3. Is he right In his suggestton that Edward Teller has contributed more to 

world peace than Jesus Christ? '.^^ 

4. Is his statement on page d that "every .water shortage was tp be re.l1eved 
by stealing Water from someone else who at the moment didnH need the 
water or was too weak or too poor to prevent the theft" correct? For 
example, who owns the water In the Columbia River? Does It belong to the 
people of the states of Washington and Oregon or does It belong to anyone 
who heeds It or does It'belong to the people of the United States or.to 
whom? . " - — ■ 

5. He says the cost of water acceptable for agriculture Is 10 cents a thousand 
gallons. Is that what agricultural water costs In the Salt" Lake Valley 
now? 

6. On th^ last page he suggests |for $4 billion we could provide enough capacity 
to feed 10 million new mouths, This comes out to 6e $400 per mouth. Re-' 
cent studies for underdeveloped countries suggests that the cost of pre- ' 
venting One birth is roughly $5. Which is the more economical way for us to 
use our money? Which is the more moral way? 

7. This article and the one preceeding by Garret Hardin appear to be in direct 
contradiction. Can this contradiction between them be resolved or can only" 
one of them be right? If so, which if either is right? ' 

My answers to "Can Technology Replace Social Engineering?" 

1. Kes, and no. We thought we knew the scientific principles for controlled 
nuclear fusion., but it turned out to be Intractable. We certainly didn't 
know the scientific principles for th^ big cancer push and it hasn't been 
successful. 

The common understanding of Edison's work would lead one to believe that he 
didn't know the principles, but accomplished the results trying every- 
thing; for example,' he has sa1(^ to have made thousands of experiments be- 
fore he found a sui table^ lamp bulb filament, and when he was done he 
probably had no real understanding of why this one was, better than the 
( others. Similarly he was said to have made thousands of experiments before 
• coming up with his successful storage battery system. However, as one 
. looks into some of the things he did, on^ concludes that fie did indeed study 
. and understand many things. It is reported in- some biographies, for example, ., 
that when he decided' to set up the electric light business he first studied 
his competition (the gas-lighting business) to the extent that eventually he ^ 
was the world's leading expert on the gas lighting system. 
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S1m1/iarly in 



much of our drug research 1t seems clear that do not know 
1n wy real <ieta11 why many drugs work, we simply synthesize interesting- 
looking compounds and try t|^. Once we have found one which seems^to 
- have some beneficial effect^we then synthesize al 1 t^he close chemical 
relatives and try them, thereby working our way loward the most effective 
owe. One can argue whether this is scientific understanding or simply 
systematic exploration with a limited ^moupt of scientific understwcnng. 

2. The social engineer 1^ really his straw man for people who wish to accomp- 
lish results by changing people's Customs, beliefs, or attitudes. This 
Is what' all religious leaders try to d6 so that one could say that religious 
leaders are social engineers. In a- way, Garrett Hardin is trying to do this 

'3. If thts doesn't lead to a free-swinging class djscussion, the students are 
unconscious. 

4. Here we have the problem of the two-kinds of water law; the eastern "rip- 
arian" system and the western /'first-in-use, first-in-right" systfe<n. , The 
people in Washington and Oregon are going, on the former, those in California 
the latter. We have to decide in the near future. 

5. He is high by a factor of ten there. 

6. Which is more economical is clear I think the more economical is the 
more morally right. ^ . • 

7. .-Emotionally I am with Hardin, but practically I think that-^lnberg may be 
right. • 

, Weinberg gives an expanded form of this' paper as "Social Problems and.Soc^o- 
Technical Institutes" In "Applied Scie<ice and Technological Progress," a re- 
port ^to the Committee on Science and Astronautics of the U.S. House of Repre- 
sentatives by National Acaden\y of Sciences, June 1967, Government Printing 
Offices, $1.50. The expanded form ,is more detailed pn some of the* questions . 
raised above. 



IV-D-2. Additional material for Topic 4 

At one time I used as a reading for this course G. 0. Smith's "A Foreign 
01 r Supply for the United States," Transactions 6f the Ameri can Institute of - 
Mining and Metallurgical Engi nfjBrs 6S (19^), 89, et.seq. This article esti- 
mtes that the total recoverable oil ever, to be found in the United Stetes is 
of the order of eight bi 1 lion barrels. ' Based on this estimate it concludes 
that within a period of perhaps five years (i.e., by the l^te 1920' s) th'e • 
Unite'd Staties will be essentially out of oil and ought to be conserving its 
oil supply for use as a lubricant rather than wasting it as a fuel. This is of 
course a very bad prediction. Unfortunately the article gives so little de- 
tail about how the prediction was made that' it does, not turn out to be good 
illustrative material. I have tried to trace down the source of this esti- 
mate without much success. If the source of the estimate could be found it 
might be a v^ry worthwhile material to include in tho course. 

Another source which is not complete enough to bs used directly as class 
materi al. but which is an* interesti ng starting point f jr tracking down class 
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inate»»1*11s Naipcy Tl S«n»rr«i "EnfH)n6ous^ fredlctlons and Negati ve .Comments 
Concerning Exploration, Territorial Expansion, Scientific and Technological 
Development? Selected Statements," The. Library of Congress Legislative Refer- 
ence jServlce, Washington. D.C. Document CB 160 F 381 (May 29. 1968) . ^revised. 
TMs contains numerous obviously incorrect predictions; perhaps the mosjt 
famous. is the one on page 40 which I (^uote> "Admiral William Leahy told 
President Truman In 194^ 'That 1s the biggest fool thing we have ever doneH 
The (atomic) bomb jwl 11 never go off and I s'peak as an expert in explosive?. 
This document contains numerous similar predictions which w&re disproved by 
history. For each of these' a reference is provided so that the energetic 
^student may track them down to ^e original source. X 

Another controversy which one might wish to enter in a scientifically 
oriented class would be the one over cloud seeding. A stfa.rting point for 
*th1s Is %ron Tribus. "Physical View of Cloud Seeding .j! Science 10 (April 1970). 
In this article he cites the article with whose predial 6ns ne is disagreeing, 

Also^ for a more technically-oriented version of the course one could 
use J. W. Campbell. "Rocket Flight to the Moo)i>.% p>e gh11oso0h1c^l >1a(ia?1ne 
and Journal of Science . Vol .' 31 #204 London. Edlf^^urough, and Dublin, (Jan. ^ 1941). 
24-34. In this paper Campbell proves that for ^jr^biiable set of assumptions 
the initial mass of a rocket which is to. go to fhe 'moon and return must be 
2 X 10^ X mass of the final rocket which returns to. ^he earth. Thus for a 500 
ton returning load, the initial^ rocket would^b^ rou^hly^five miles. In diameter. 
The mathematics are. as far as' I can teHj clp^^g^:^* the assumptitnsyare very, 
very wrong. " , ,\ / ; 

. ■■■■''V -V.-' 

An additional prediction of disa^r ts one concerning the avaiflability 
of nitrate fertilizers. This is one fd-r' which there- Exists a loTk myth 1n> 
relatively common circulation as follows: Sometime in »the^ lAten890's or early 
1900' s a very prominent scientist predicted that once 'the Chilean, nitrate beds 
were exhausted we would fabejnaSs, starvation on this' planet because the source 
of nitrogen fertilizer for growing of wheat and similar grain crops would no 
longer be available. Thus, starvation was imminent 1 n, thr^near future. Thus 
ends the folk inyth. I have attempted to track this folk mj^th -to its source . 
without much sufcess. I'did. however, find what must be the original source 
which is W. Crookes. "PresidentiaT Address , to -the^ndti-sh Association for the 
Advancement of Scjence.*' In "Report of the 68 British, Association for the 
Advancemerit .of Science," 1898. In this article Crookes indeed points out the 
problem with the exhaustion of the Chileart nitrate beds. He also points out 
the Serious difficulties which would result for the wheat-growing nations of 
the world if we had no source of nitrat#s. However, he then continues to 
show that one solution to the >rotlem^is the fixation of atmo^aeric nitrogen . 
by the B^rkland-Eyde electrochemical process. He shows that tll^required 
•electrical energy Is large, but nofTlmpossible. He then ends by propos1i?g 
that chemists devote' their efforts to trying to work out better processeTs,' 
which is precisely what Fritz Haber did. This one is irfterest1ng» not only as 
a- "prediction of disaster," but also as an example of how thfe folk myth -can 
sometimes run away from the facts. 

' ' ' ' . > ' ' 

An additional article one might us^ is the one cited in the "Tragedy of 
the Commons." namely, Jerome B. Weisner and Herbert F. York. "National Security 
s^nd the Nuclear Test Ban." Scientific American 211 (Oct. 1964). 27 et.seq.. 
One drawback with usin<i Scientific American material is that one must purchase 



reprint rights or pu.rchase offprints ind cannot reproduce these Inexpensively. 
However, this Is an Interesting article, which I believe (a? discussed In iny 
comments on the Tragecly df the Cainonsi') does contain some hidden assump- 
tions. However, irf reading It one aulddy sees that It Is directed to a 
specific political question of the day rather than a general scientific pre- 
diction.- * , 



IV-D-3. Examination questions, for Topic 4 • * ' ^ " 

4 

1. *L1st two basically different kinds of errors made by the authors of the 

"bad predictions" we considered, and cite examples from the readings pf 
these two kinds' of errors, v 

2. Cite a currently unsolved social or political problem for which you believe 
a "Technological Quick Fix" is possible, and outline the form that "Tech- 
nological Q^ick Fix" should take. ' * 



OR 



' Cite a currently unsolved social or political problem for which you be- 
lieve there can neve r be a "Technological Quick Tlx" and give your reasons 
for so believing. 

3. " On page 78 of the "^>opulation Bomb," Erlich pr^ents his Third Scenario, 

which he considers as optimistic a' scenario as one can realistically 
assume. Write what you consider is a realistic scenario which is more 
optimistic than his third one, and^'list the actions which the U.S.A. or 
^. the U.N. or whoever you consider re^onsible, must take now to make your 
scenario come true. 

♦ 

4. Currently, In Utah, the»»e is a noisy cor/fltct between the Governor, the 
Legislature, and the medical profession over the problem of providing 

.medical care to the people in the rural areas^of Utah. Is a ''^technological 
quick fix" possible for this problem? If so, show what fprm it should 
take. OR Is this a problem which we ought to solve by "social engineering?" 
If $o» -show what form of "social engineering" i*s required. Which ever 
answer you ciive , show why your answer (TQF or SE) is better or more reason- 
able^ than the other. , . - 

5. 'Is it ever safe to predict that some technolog4cal feat can never be accomp- 
lished? If hot, why not? If so, under what ci rcums-tances can such a pre- 
diction be justified? 

6. ' In "The population Bomb," Erlich cites the triage concept of military 

medical service: When casualties swamp the dressing, station, they are 
classified into three categories. There are those casualties who will re- . 
cover* regardless of the treatment, those who will not recover even if treated, 
and those who wil\ recover only if treated. Assistance is given to those 
in the third category. Erlich suggests we consider giving aid' to developing 
countries according to this principle. In fact, this seems to be the policy 
of^our AID program today.' \ > ^ , * 

Assume that the u)s. tannot or will not give enough aid, to all of the develop- 
ing countries to assure continuing development. Do you thin"k the triage 
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concept Is a realistic orre In deciding which countries to help? Explain 
why, or why'not. How does fh1*<1dea compare with Snow's concepts of 
foreign aid? (Slnce^now Is read In the s|l|h topic, this last. part of 
the question can only. be#used In a final ""e^^natlon. ) 

IV-D-4. Paper subjects for Topic 4 . 

1. A recent article ("Engineer-." Sept. -Oct. . 1969/^11) cties data which are 
Interpretecl te indicate that nuclear testing has had a significant effect 

, on infant mortality. Present a critical review of that article and the 
data cfted. Indicating if the case is adequately supported, or whether 
there are other possible explanations. ^ . 

2. It has been claiinetl that there' are Important social problems which have 
no technological solutions-. Historically many things have J)een said to 
be impossible, only to be made possible by some "technological break,-- 
through." How aVe we to evaluate the suggestion th^it for some important 
problem there will neyer be a "technological breakthrough?" 

3. take a "^mall ^technology ," such as the home laundry machine, typewriters, 
. . air coriditi?iners etc. Trace its dev^^l-opnient in time from -a reasonably^ 

rearly origin to present'-models , identifying the Improvements which, have^ 
been motivated by Common appeal, those that are really "sales gimmicks," 
thos^.that were introduced toward economy, etc. What -long range deleter-, 
ious effects can be ascribjed to this' technology; yg^ld they have been 

■foreseen earlier and couTd they have been prevented or avoided if foreseen? 

4. In "The Tragedy of the Coimions," Hardin defines a class of problems for 
which he says' there are no technical solutions. Vet, in "Can Technology 
Replate Social Engineering?" Weinberg cites several major social problems 
which*he thinks have be^n largely solved by a quick technologicaT fix. 

Your assignment is to critically examine these twp papers and take a stand 
on one or the other, or somewhere in between. Give some examples which 
back up your point of view. Explain carefully why you agree, or disagree 
with these authors. . ' 



IV-E-i jTopIc 5. The Interr ela tions of TeCtinology 

* One of, the "in" words these days is' "ecology" which means considering, the 
inteirrelatlons of all of the living things in a given area. An exampl\ is. 
given in the following 'quote from the Associ ated Press , printed in the Salt- 
Lake City J'ribune, Nov. 12, 1969. ' . 

"Look for example, to Borneo where the World Health Organisation 
once used DDT to kill off malaria-carrying mosquitoes. 

^ • Flot Roaches' > 

^ ' It killed the mosqui toes ,. but it didn't' kill roaches, which 
accumulated DDT in the4 r bodi es . ^ ' n '*• 

' Long-tailed lizards, cal led 'geckoes , th^t roam the. walls and 
floors.of tropical houses, ate the roaches, as u^ual. 

But the DDT from the roaches, hit the neryous system of the 
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llzftrds, They slowed down* became less agile. So cats caught 
them easily and ate them. 

The cats died firi)m>*h€T5l3TNj 

Rats 'started movl rig in from\he Borneo forests, carrying the 
threat qf 'an epidemic if pUgue. \ , 

' Catch R^ts i . ^ 

, ..^ So cats were flown out and parachuted Into the vniages' to 

^ V catch or drive away the rats. They did. 

* BjLit then the roofs of houses started caving In. The lizards, 
ypu see, had also been eating cateplllars that made their meals 
from the roof thatching. 

This ^tory Is told by Dr. LaMont C Cole of Cornell Unlver- 
. sity, afh ecologlst , a specialist studying natjure's balance of 
living things and systems." 

The above Is an example of a technological, change upsetting an ecological 
balance with the disastrous results described. Similarly , technological changes . ' 
can cause significant changes In human societies and changes In one technology 
can cause changes In other technologies. The purpose Of this topic Is to intro- 
duce thfe student's to this idea and show some examples where changes in one * 
technology, had far-reaching effects not only tn that 'technology but in other 
aspects of human society. 

, " ■ ^ . s • 

The principle reading is "Science and Technology and the Cities: A compil- 
ation of papers prepared for the tenth meeting of the panel on Science and 
. Techno logy-of the Committee of Science and Astronautics of the U.S. House of 
Representatives." This inexpensive paperback contains ten interesting papers, 
some of which point up clearly the kind of technological interrelations which ' 
are the subject of this topic. ' ^ - ' 

The other readings are "Lead Poisoning and the Fall of Rome," which suggests 
that a simple technological change in Roman society was one of the princl-ple. If 
not the principle cause of the decline and fall of the Roman Empire; "Occupational 
Poisoning, etc." which examines the effect upon a small group of workers of the 
technological inovatipn of radium watch dials and "Fuel Residuals and Climate" 
which Indicates the possible consequences of our large scale exploitation of 
Carbon- containing fuels. 



IV-E!-1. Discussion questions and answers for Topic 5 

^Discussion questions for "Science and Technol6gy and the Cities: A compilation , 
of papers prepared for the tenth. meeting of the panel on Science and Technology 
Coinnlttee on Science and Astronautics Of the U.S. House of Representatives." 
For sale'by the Superintendent of .Documents, U.S. Government Prtnting Office, 
Washington, D. 0^0402^ 4.70. This document contains only the papers which .were 
presented at tfvai pdMeVin^eting. A more complete form which contains not only 
the papers but :also the discussions of the various participants ^nd additional 
reference materiaT isV/ai Table as /Proceedings before the Committee^on Science 
and Astronautics, U.S. Tfouse of R^resentatives, 91st Congress, 1st Session,' 
Feb. 4, 5, 6, 1969, #1," U.S. Government, Printing Office, Washington, 1969.- 



' The Interesting thing to note about"th1s series of papers Is that 
although the title Is "Science and Technology and the Cities," the real theme 
of the entire proceedings seems. to be that the automobile Is destroying the 
cities and something should be-^one about It. I regret not knowing a better 
reading to use for this. topic and will be most grateful for any^ suggestions 
from readers as to a superior document. 

1 

Paper by: John W. Gardner 

1. In the middle of the first page he says, "We are how in a position to make 
"the word provincial obsolete. What he implies here 1n this paragraph 

M that we now have the technology which makes it pointless to have cities 
and that we can provide the same advantages to people living In rural 
, communities.' Consider your own case, the student at this University. 
What technologies would make it possible for a student residing in, for 
example, Kanab, Utah to have the advantages wh.ich g6 with being close to 
the University of Utah? 

2. On page 3 he discusses problems of government in cities'. Do these prob- 
lems exist in^'JTalt Lake City? What is the pay which the people. who rUn 
Salt Lake City and Salt Lake County recetvef How does this compare with 
the pay for running organizations with similar budgets in industry-, or for 

"example,^iHT- the University of Utah? 

3. As a group, Americaiis seem to be happy to accept technological ch^ange. 
Some people claim we are down right infatuated with it. the other hand, 
we seem extreniely reluctant to change government structures at all, and 
tend to cling to old ones as if th^y were sacred. Why do We have these 
two different views about change? 

4'. On ,page 5, near the top, he suggests that as long as we have inflation, w^ 
will not be able to provide good low-cost housing for the poor. On the 
other hand, most ecoAomists have shown that inflation 'and full employment 
■ ., generally go together, sa that- for the poor it appears that the choice is 
c» job or a house. Is this really the choice? • 

5". Oh "page 5 he points out that 'although the housing industry is one of the 
largest industries in the country, there is no single entity which .accounts 
.for UK) re than one-third of one percent of the total mark^.t. In contrast, - 
in .the automobile industry, we now have four domestic suppliers of which 
one, General Motors, supplies approximately fifty percent of the market. 
-Why has the- market been so concentrated in a field, like automobiles, and 
SO' fragmented in-'a^tfield like housing? . 

6, On page- 6, in the middle* he says present tax laws reinforce underlying 
econoini'c conditions, "...which now inhibit; etc." What kind .of tax laws 
do that? Why do we have that kind of tax law?-^ 

^* . „ 

7. At 'the bottom of page 6 he says that factory-built, modular housing units 
now account for morfe than one-fpurth of all single family housing pro- 
duced; Where are such houses located in the Salt Lake area? Are they 
here at all? 



Article by: Doxfadis ' 

1. His sixth conclusion on the first page seems to be in direct contradiction 
to what Paul Erlich says in "The Population Bqmb." Who Is right, Tf either? 

2. In his introduction^ page 10, he talks about man suffering in his cities. 
In such a statement one ought to make reasonable comparisons. He compares 
the suffering in the cities to suffering in villages. The other comparison 
is comparison to other times. Do the men in cities or in the villages suffer 
more than they did in the past? Do they suffer less? 

■*» • 

3. On pa^e 11 he points out that in natural systems, there are growth rates 
even higher than those of the cities, for example, the physical growth rate 
of man. Is this a sensible comparison? 

4. In the lower left hand corner of page 22, he lists four acts vihich all people 
on earth do. Is he right about this? If not, suggest an example of some 
group of people on earth who dp not do all of these things. 

5. He defines a city as being the size coverable by a dai ly uYljan system. He 
then say's there is no optimum daily urban system. We nov«rHAye people who 
cotimiute several hundred miles by.airpjane to their job, so tnart; one would 
conclude, for example, that Los Angeles^and San' Francisco are the same city. 
Does this make any sense? - 

J 

6. On page 24 and 25 he discusses the difficulty of doing experiments and the 
extreme cautions we must take in order to avoid, seriously injuring or in- 
conveniencing any, or all, of our populace. If the alternative is to con- 
tinue with the present system, which seriously injures or inconveniences 
some or all of our populace, are we justifiedvln going ahead with a new 
experiment, which may injure or inconvenience some other members? This 
question was answered by the Chinese communists, who said that they were 
justified in "sacrificing one generation for the good of future generations." 
Is that' moral?' Is it more moral to not intervene and let the present and 
future generations Suffer?' 

7. On the bottom of page 25, he proposes the only possible way to avoid mi- 
gration frbm rural areas to urban areas, in a rather comical way. Is there 
a way we could accomplish this goal which was not as drastic as his? 

8. From the map on page 28, one would come to the conclusion that a very large 
part of Wyoming was a metropolitan area. For example, there appears to be 
a very large metropolitan area centered in the Green River area. Does 
this make sense? Is this a case of the statistics used leading to a non- 
'-sensjp conclusion? . 

9. "In sumi^ng gp, is your overall impression of Doxiadis, that he is: (a) a 

' brilliant prophet of the future, (b) an articulate man who makes interesting 
speculations about the future, (c) a routine man who has a flare for words, 
(d) a cra<;kpot, (e) none of the above, but a J 

• - Questiohs for Spilhaus 

1, - On page;34 and 35. h^ , says that zoning is- the absolute wrong way to control 
what goes on. In bur cities. For years the best educated people in our 
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communities have fought: for zoning, and tried to make it more effective. 
Are they wrong? y 

2. Do all .the members of our society consider a junkyard a "psychological In- 
sult?" Or is he proposing a society of, by and for the alphas? ^ . 

3. Do any cities exist which have the size limitation he proposed on page 36? 

4. Is. he right about the mar*velous things to flow f rom .su/face chemistry and 
Sy^hysics? Have we already had any progress, in building resulting from those 

advances? . • 

^ » ^ ■ 1 " . 

6v page 4o he proposes cities with "infrastructureVcontainfhg all 'the 
services." Do such cities exist now? Where? >\^- \ 

Questions for Llewelyn-Davies 

1. Are any such new cities planned or under construction in the U.S. A? If so,/ 
•how do they resemble, and how do they differ from the British ones? 

Questions for Webber and Angel 

1. On page- 57 they state that the trade-offs are between high-cpst rent for 
close-in locations and transportation costs for outlying locations. What 
are the other considerations that go into this sort of decision? 

2. «0n page 59 they remark the test of goodness of a transportation system is 

still a transportation test, that is, that other considerations are not 
brought int(/effect. Is this true? Isi this true in the planning of the 
transportation network for Salt Lake City or for this campus? 

3. On page 61 they say "the perfect transportation system giving instantaneous, 
door-to-door, congestation-f ree service can be su|Splied only in fairy tales 
and science fiction." Is this true? Can we conceive of no way in which 
this could'be accomplished? Is this prediction like Simon Newcomb's of 

the impossibility of manned flight about to be overturned by the facts? 

4. On page 62 at the beginning of the next-to-the-last paragraph, they put 
down wha|; is probably the most eloquent praise of the automobile one can 
find. Are they right about ttiis? Is this a controversial statement? 



5. At the top of patie 70 they raise th? question of what should be done about 
groups like the New York taxi drivers who have invested several thousand 
dollars each in taxi permits. These permits are issued by the city which 
receives nothing or a nominal amount for them but the supply is limited „so. . 

' .that the person who pays very little for it subsequently sells it for a very 
high profit. Is society- obliged to compensate the person who has paid a" 
^high price for something which the city •gave out at no cost? Are there 
other examples where some permission or license of the government which was 
issued at no cost or negligible cost was then allowed to be traded for a 
price and subsequently became a valuable commodity which the government 
should perhaps purchase at a high price in order to restore free trade? 

6. In this article they propose that by letting the "middle majority" optimize 
- their transportation situation we have greatly disadvantaged other groups. 
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' ttte other examples In which letting one group in society optimize Its: 
position results In serious dlsadvantege^to other groups In society. 

Questions for Seifert 

1. on the bottom of page 78 he says that new basis of appraising are needed 
and "the project m«^y be better justified by the expected social return 
than by Its econontic return." What components should be considered in 
deciding the social return? * 

2. On page 80 he discusses at length the "automatic guideway*" How much should 
America be willing to pay to develop such a system? Should we be willing 
to p^y as much as we paid for exploration of the moon? 

3. On page^l he gives a very .negative forecast of the prospect!? of battery 
operated automobiles.- Is this Simon Newcomb and the airplane all over again 
or have we a better basis for making this statement? - . ^ 

4. Suppose w^ could develop automobiles based on lead-acid storage batteries of 
the type Osed to start vcurrent automobiles and suppose we- required over a 
five-year period al]. thev^utonobiles in the country to be of the* lead-acid 
storage battery type. What changes would this cause in the American industrial 
set-up? 

5. At the bottom t)f page 81 he says that rapid transit systems cannot meet systems 
costs. If they cannot meet the cost, on what basis can they be justified?, 

6. On page 83 he discusses a rapid train which was to be in service between New 
York and Washington this year. What has been the fate of this? Have news- 
papers indicated that this is a financial success or not? , , 

7. On page 84 he discusses the problem of having the FAA as the operating agency 
also be responsible fqr developing the new system and suggests that this is 
basically the wrong wao' to do it. Are there examples in which a firm or 

N^gency was operating current technology and simultaneously rapidly pushed ^ , 
entirely new technology? Are there examples in which in this situation, 
those operating the current technology held bagk new technology? 

* 

8. On page 85 he suggests that some new ideas in airport financing were called 
for and that a head tSx will be levied on air travellers , etc. Who pays for 
airports now? 

9. Spiihaus^ in tihe earlier article, suggests that one ought to consider the ' 
whole of society as an engineering system. Seifert seems to say that we 
ought to consider the whole of transportation as an engineering system. Are 
these views contradictory? Which of these views is right, if either? 

Questions for Rer^loff 

1. What is this article doing in a book callTBd "Science ancj Technology in the 
Cities?!' 

2. From what he sao's does it appear that he favors the "technological quick* 
fix" or does he favor "social engineering?" 
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In this /course we didn't discuss page 95 and what follows of thi$ book, These 
make interesting reading and are suggested for pleasure and Interest, but were 
not Included because of excessive length. 

Hy, answers for "Science and Technology In the Cities." 

Answers for John Gardner 

1: I don't believe we could do it. One could bring the classes by TV, etc., but 
the intellectual stimulation, which goes with contact with others, would 
probably not be transferable. The social life would not be transferable. 

2. They certainly do. I believe^ the ~pay\is about $12,000 to $15,000 per year. 
This compares very poorly with that of people running comparable size , 
industrial organizations or universities. 

3. One reasonable answer is that the gtvernment is a bridge to the past and that 
people look upon 1t that way. very unfortunately. Another is that the tech- 
nological changes we accept privately, whereas to change the government we 
must act in concert, which is harder. Finally, there are large interest 
groups who stand to benef i tfinancially from the new technology and very few 
who can defend the old technology by appeals to emotion against it. On the 
other hand, with governmental change there are large groups which stand* to lose 
financially and are prepared to use all sorts of emotional arguments to talk 

us out of it. * 

4. I am afraid the answer is yies. unless we are prepared to make some real changes 
in our governmental system 'and accept governmental paternalism over all the 
poor. I 

5. This is answered in detail by Burnham Kelly. "The Prefabri cation of Houses." 
MIT Press' and John Wiley. 1952. 45-55. See also Peter Blake, "God's Own 
Junkyard." Holt Reinhard & Winston. 1964., 23-30. . ' ^ ' 

6. ' He i^ talking about property taxes, which basically inhibit fixing up slum . 

dwellings. He is certainly right aboik that. The history of this 1$ long ' 
and involved. Most economists know oar property tax laws are absurd; no ope 
acts onrthis knowledge. t 

7. Here he is tal king'libout mobile homes. In mobile homes, one can avoid-all 
sorts of the legal restrictions, zoning codes and the like, which prevents ^ 
you from using modern, prefabricated systems. The net affect is that we put 
fake wheels on these prefabricated houses, in order to make them pretend they 
are somethtJig else., a very sad comnent^-^lie vast majority of Mobile Homes 
never leave" the county in which they were sold. 

Answers for Doxiadis 

1. It Is a direct contradiction and I think Doxiadis is wrong. 

2. I think ethey suffer less; C. P. Snow has siipilar comments in his, "The Two ' 
Cultures" (which is used in Topic 6). - . 

3. I think this is a ridibulous comparison. Man lives a short time and is re- 
«j)laced, cities live a long time and are not' replaced; man's growth curve is., 

' ' . '-^ 
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of an isntlrely different type than those of a city. Man's curve Is ex- 
ponential going against a constant; the city Is probably an exponential. 

I think not. Most pre-lndustrlal societies do not do these things at all, 
classic examples are the Eskimos-, the New Guinea natives, many people in 
South Anerica. 

When the airplace came along, this got to be ridiculous. I don't think 
it makes any sense. However, in earlier times it really did and I think 
that we have a basic truth here, which has gotten out of hand. 

This is a moral question, which nobody has any happy way out of. I think 
his anti -experimental position is extremely cautious and hard to defend. ' 
At this point, it makes sense to discuss the next thing he says, which 
is not telling people you're doing experiments on them. This is certainly 
not for the people's benefit; witness the famous case of the lighting 
experiments at Western Electric, where merely telling the people that you 
were going to do an experiment on them made them perform better. On the 
other hand, it ruined the experiment. _ . . * . 

Put good job opportunities in the small towns. 

I thijjjt this is a case of the statistics leading to a nonsense conclusion. 

Doiciadis comes out somewhere between comm6n sense and Marshall McLuhan. 
I think he has more reasonable suggestions than McLuhan, but he certainly 
has some wild o^s. 

Answers for Spilhaus 

They are both rj^ght. What Spilhaus says Is that if we were rational We 
would set up an entirely different system. I agree witli that. The present 
advocates of zoning are fighting the irrationalities of the current system, \ 
probably the wrong way. 

I suspect that this is the case of an alpha, wanting to Impose alpha values . 
on everybody. * ^ 

> » 

Historically, some cities have done this, witness Mt, Saint Michele, the- 
Italian hill towns, Dutch cities and the like.' I know of no American 
cities which have' done it', except perhaps San Francisco, which has been <■ 
forced to do it against their own cupidity by the geography of the situation 

No, that is a bunch of nonsense. The first class surface chemistry and 
physics in the world has largely been devoted to such problems as paints, 
ceatings and finishes* I don't believe that there is any really large 
body of unexploited scientific knowledge in this area. This is just a case 
of somebody tooting his own horn. . 

He is talking about a horizontal apartment building. Vertical apartment 
buildings have.this already. 



Answers for Llewelln-Dayis 



There are several examples: Reston, Virginia, Columbia, Maryland and some 
In and around California. These are all run on a for-profit b'asis and some 
have found real troubles getting the patient capital that he describes. 
None of them have condemnation rights, which son^e of them w^uld have bene- 
fited a gr|at deal from. In the case of ^Reston, the transportation to and 
from has been very, very pt>or, with diyrfal results. 

Answers f6r Webber and Angel 

Convenience of access is frequently much greater in' the outlying locations. 
This has been on6 of the main, problems with downtown locations; traffic 
there is so jammed and parking there so difficult that it is much easier for 
employees and customers to get to outlying locations. Other major consider- 
ations are the-iw+se; dirt, and crime problems in downtown locations Which 
seem to be a great deal less y|n remote locations. 

I believe this is true. It certainly seems to be true fn what we have seen 
in the recent pVst in this city and in this University. 

I think it is probably true. I can conceive, of no" way to aQCQmpllsh it, 
which perhaps indicates a failure of imagination on my part. Uoyrever , I have 
heard of no proposal for. accompl ishi ng it, so that iny failure of imag'ination 
is shared by others. I would be delighted if it were overturned, ^ ike Simon 
Newcomb's, but I do not expect it in the near future. 

i 

I believe he is right about this and I do not believe it as a controversial 
s.tateiTient. The net effect of the autotnobile has been greatly increased 
freedom. There have been ill effects which we are now beginning to notice 
and which one hopes we will be enlightened enough to eliminate without 
negating the net benefit of the automobile. . ^ 

I can cite three example^:, (a) Liquor licenses in California. When a new 
liquor license is to be Issued many applicants apply. for it. The requirement 
to api^ly is that one operate a restaurant or'neating place in the general 
area where the new license is to be issued. From the applicants, the licensee 
is selected by lo,t. He pays a nominal sum to the State. After he ffas held 
the license and operated a bar in his establishment for a short period of 
time (I believe two years ) he cafi then sell this license at a very high 
price to the highest bidder, (b) Similarly, in the Western United S^tes , 
grazing rights on federally owr^ed land were allocated for no down pc^yment 
and a modest annual rental to various sheep and cattle grazers. The rental 
is now ^peTatively Sfnall compared to the true value and the rights, which seem 
to continue indefinitely are sold at very high prices from one grazing user 
to another, (c) The third example is television licenses. These are issued- 
by tiie FCC, originally at a very low price- and now sell for millions of dollars 

For many yea^rs the railroads ip the United States had sufficient political 
power that they could Indeed *dopt a "public-be damned" attitude, and they 
optimized their position at tfie expense of all their customers. Currently 
they are optimizing their position .by getting out of the passenger business; ■ 
this certainly works a hardship on some of-^eir potential customers. The 
garbage collection agencies In the United States normally set up rules for 
garbage preparation by their customers which largely Insure the convenience 
of the garbage collectors rather than the convenience of the customers. As 



far as I know, all city and county governments set up their rules and 
procedures In a way to make It most convenient for the city or county 
government to operate rather than for thfe customer. For example, In Salt 
Lake City it Is virtually Impossible to transact any business with the • 
counliy and city government by phone or-ipail. One must appear In person.' 
The operational convenience of the school systems requires that all child- 
ren/attend schoojs in their Immediate neighborhoods. This results in 
racial .segregation of some schools. " Numerous similar examples can be cited. 

Answers for Siefert 

f 

Unemployment caused by the new transpoi^tation system, new employment oppor- 
tunities for pther gr^oups caused by the transportation system, pollution 
reduction or increase due to it, increases or decreases In land values and 
tax revenue due to it, asthetics.. 

Many people are enthusiastic about this project; I am not particularly. 
1 do not think we should pay a much for it as' we paid for exploration of 
the moon. \ ■ . ' 

> _ J ^ 
We c^j pp fcc understand the problems with battery-operated automobiles much 
betjjjgjffiHWSimon Newcomb understood the problems with the airplane. Unless 
therjWpr rfew types of batteries as yet completely undreamed of and much 
•higher in energy density, there seems little hope for the battery-driven 
automobile. 

The lead mining, smelting, and manufacturing industries would be required 
to enormously increase their output. Simultaneously the giant apparatus 
for the production and distribution of gasoline would be shut down. The 
" electrical production and distribution facilities of the country would have 
to be enormously augmented. The entire manufacturing facilities of the 
auto companies would have' to be revamped. Most of the automobile service 
people would have to be entirely retrained. Furthermore, the lead or acid 
storage battery automobile could be expected to have a much lower mainten- 
ance requirement. Hence, th.^ number of people involved in auto maintenance 
Would greatly decrease. ' * - ■ 

m 

On the basis that the social return is sufficient to make up for the system, 
operating losses. In many cases this seems to be certainly so. As they 
point out in a city with no' municipal transport a large number of people 
are effectively inmobilized. Furthermore ,Jt0' the extent that people can • 
be encouraged to use municipal tra»sport<tnstead of their own private cars 
our investment in roads, etc., is car res pond inc|ly reduced and the existing 
road systems can be made to work which- they could not if there were no al- 
ternative system. * • 

Apparently this has been a financial success and operates fairlywell. Most 
competent observers feel th-at the railroads cquld do much better if they 
really tried. The Japanese do much better. 

The telephone system has consistently tried to develop' new techiiologies 
'while operating the old ones. However, they Kave simultaneously required , 
that all new technologies be, compatible with the existing on*^. There may 
have been a time at* which it was truly better to junk the whole existing 
system and put In a new one; the telephone company would never do this. 



The railroads havt certintD.ly taken the viewpoint that new technology Is 
unwelconw. The alrTines (nori or less reluctantly accepted the new tech- 
nology of jet aircraft; once the extremely low opieratlna costs of these 
aircraft wer^ shown they then jumped on to it wholeheartedly. Military - 
history Is full of examples of the admirals and the generals having a 
stake In the existing technology and trying to prevent the. development of 
the new technology. ' 

. ' , " • ^ <• • 

8. In th^recent past airports have largely been/bullt by cities and paid for 
by charges Which the cities fnake, against the airlines. Some of these have 
run at a profit; ihost at approxliimte break even. In 1970 Pr<es1dent Nixon 
has announced a new tax on air travelers to pay for airport expansion; , 
this indicates that Siefert was either prophetic or knew what was coming. 

9. Yes they are contradictory. One would hope that ultimately Spllhaus* view- 
point wins; however, for the near term it is better tfr take Slefert's ^lew- 
point than the'-ope pn which the country 1$ currently operating. 

Answers for Perl off v 

1. Clearly this is a paper about social changes rather' than technology or ^ 
science. 

♦ 

2. . It seems clear that he favors "social engineering." 

Discussion questions for S. C. Gilfillan, "Lead Poisoning & the Fall of Rome," 
Journal o f Occupational Medi cine 7 (1965), 53-60. 



Gilfi 1 Ian presents jjata to support the hypothesis \that because the upper 
classes in Rome used lead cookware, thei>* birth rate was severely reduced. 
Over several generations this led to selective breeding, which remoVed ability , 
and talent from the populations To this he attributes the decline of the 
l^oman genius for* organization and hence, the ultimate destruction of Rome. 

V. On page 54 he says that lead is now banned from interior paint. How long 
has it been banned? Are there buildings still standing which have! lead 
Interior paints? , \ t 

Z. If his argument is correct that lead was a "class poison," why didn't the 
Romans see that? Shouldn't there have been enough evidence available then? 

3. If he Is right, 4hen this is the perfect case of a simple technological 
change destroying a great society. How should the Romans have protected 
themselves against such a disaster? How should 20th century Americans? 

My answers for "Lead Poisoning and the Fall of Rome." 

1. It has been banned from interior paints, probably sincethe 1920's.* There 
are buildings standing which have a great deal of lead -paint in them, mostly 
in the slums. Thtere' Is a two-page article on this subject. In "The Sciences 
a journal of the New York Acadeiny of Sciences, Vol. 9, #10 (Oct. 19€9), 
12-13. It points Out that ghetto children quite regularly have significant 
lead poisoning problems because of the old buildings they Itve in.^ 
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2. Apparently the Romans did see that there. was a class problem becausft of ... 
their laws requiring people of the upper classes to marry or adopt people 

f rom^the Idwer classes. The fact that it had a technical basis wasn't 
apparent to them because they were not oriented to considering techno- 
logical reasons or scientific reasons for things that occurred around 
them. Thus, with their orientation as to reality, it probably never 
occurred to them why this was happening. 

f 

3. The Romans probably could not protect^ theinselves against such a disaster 
because they did not have the scientific background to do so. 20th cen- 
tury America should do so by ,jcarefully considering the consequences of 
technological changes. Soniething we are not doing as well as we should 
Is considering these consequences. 

Discussion questions'^f or Harrison S. Martland, "Occupational Poisoning In 
Manufacture of Luminous Watch Dials," Journal of Ame rican Medical Association 
92 (Feb. 9, 1929), 466-473. This is a report on "^lie"Tadium poisonings caused 
by the introduction of luminous watch dials. 

1. What similarities exist between this case and "Lead poisoning ?" What ^ 

are the significant differences? 

"2. Why did Dr. Flynn take so long to reach the correct conclusion? 

3. Who is responsible for preventing such things now? ^ , 

My answers for "Occupational Poisoning..." 

1. The significant similarity is that in those cases a technology was intro- 
duced before the real hazards involved were known and understood- The 
significant differences are that we had a scientific structure which 
allowed us to perceive this while there were only a few injured people 
instead of a great number. 

2. Probably because h^ was working for the companies which stood to benefit 
from the conclusion not being reached. 

3. No one is really responsible for such things now. New technologies are 
introduced all the. time. Only after the hazards are realized do we begin 
to set up institutions to combat them. 

Discussion questions for Hans E. Suess, "Fuel Residuals and Climate," Bui letin 
of the Atomic Scientists 17 (May 1961). Jhis is a popular account of the "CO2 
Greenhouse Effect.",. ' 

1. Is this science fiction or is this real 1/ something to worry about? 

2. If, as he says, the oceans contain 60 times more carbon dioxide than the 
:\tmo5pnere , ♦wil 1 atmospheric measurements tell us quickly what is happening? 

3. If the world was .slowly wanning up, what measurements would let us know 
this? 

4. If the -world did increase significantly in overall temperature, what sort 
of , troubles, would this cause us? . , 



5. Sutopose we found ourselves In the ppsltloh that the world was Indeed 
warming slowly and that we had put enough tarbon dioxide Inta the atmos- 
phere and the ocean that we could not expect this warming tr£nd to stop 
for many centwrles, could we find a technological fix to avoid the disaster 

that this protends? , ' . ' 

' - ' . ■. * 

ansWers for "Fu.el Residuals and Climate." ' ^ , '■ 

1. Apparently this Is something to really* worry about, although wq donH 

know for sure yet. I have been unable,, so far, to find any really detailed 

material on this topic. The one I show here -is not" jJartlcularly detailed 
> and does not ji.ve suitable references. 

2. No, they will no-t; that's the problem. - , ' , ^ 

3. Perhaps measurements on glaciers; over the last sixty years, glaciers have 
been shrinking. In the last few they have begun to grow. There seem to 
be more Effects here than simply that that_'.s due to CO2. 

4. The worst part would be the rise in the levels of the oceans, flooding a 
large part of the agricultural land of the world. 

5. Probably. If we were to run the Inverse of the scheme the Russians pr6- 

- posed for making the Arctic Sea an opoq sea, that might affect it-. Another 
thing'we could do is go to the truly cold p,laces In the world where there is 
negligible precipitation, like Antarctica and Greenland and spray or pond 
sea water on top of the existing icecaps. We could presumably, if we were 
. willing to spend enough^ money , thereby make the net amount of ice melting 
be negligible. 

IV-E-2. Additional material for Topic 5 

One possible alternative is Harold Gilliam, "The FalTacy of Single*Pur- 
pose Planning," Daedalus (Journal of the Ameri can Academy of Arts and Sclentes) 
96, #461132-1157. In this article Mr. Gilliam talks about the misuse of .land 
which results from letting each agency or land user decide by himself how the 
land should be usedi The examples he cites are all from the S an Francisco Bay 
area; the proposed Bodega Head nuclear power plant, the proposed concrete channel 
for the Napab River thlrough the City of Napa, the use of Golden Gate Park as a \ 

Ifling of the San Francisco Bay for conmercial development. 

he po|lnts out that the Individual users (in this case, the 
'Am\y Corps of Engineers or the Highway Department or the 
Individual communities bordering the Bay) act^d only, to satisfy the need of 
their particular agency and did. pot consider the whole picture. This article . 
Is very largely directed to the question of land use. I consider it an inter- 
esting problem, but not necessiarlly germane to the overall purposes of this 
course. For this reason I copslder It an alternative and not a regularly used 
reading. In the /course. > ^ . 



freeway site, ^le fll 
In all of these cases 
Power Company o-r the 



Another possible choice Is 'Gart^rett Hardin , "To Trouble a Star; The Cost 
of Intervention in Nature," Bulletin of the Atomic Scientists 26 (Jan. 0970) 
17-20. This article by Professor Hardin considers the kind of problem I am 
Interested In here, but on a bit more of an ecological (in the naturalist's 



sense) viewpoint thlaiT I woUld^refer. He does » .however, .consider ex^rtples of 
the Aswan Dam arid the SST, both of which I consi'der good examples I plan to 
use thi§ as text material in a future version of the course to see how the 
stu'dents like 1 1. 

Anoth6r topic which 1. tried at;ohe time in this coarse is the 'problem- of 
how. we have become interrelated and tied together by our increasingly comp,lex 

technological setup. The classic example of this the- power blackout In the 
northeast in November, 1965. ;in this case a small malfunct1<Jn in a ?lngle 
piece of equipment resuTtedi^fn enormously complicated, effects in a l|iVffesarea. ^ 
I regret to say that 'I Nv„e been unable to find a dbcument which haSji'l^^in really 

V successful wUh students in readirtg abou.t this and in thinklng^abottf ttJB 
problem of" the extent to. which ♦we have Become interwoven with our machines. In 
the event t try this ag^^in (which' I may) the document I will use (wh;ich I have 
not trfed on a class) is Gordoji B. friedlander, "The Northeast Power Failure-- ' 
A Bfaniet of Darkness." IEEE Spectruitl 3 , February. 1969. pp. 54-73. . See alsp. 
sameySournal , M80^,',1966. pp. 84-90. which contains comments on the foregoing 
artfcle. The other articles which I have used-^Cbefore I found the one by 
Friedlander)', and which might be considered, but which I do not cohsidfer as good 
as Friedlandef's article are, "Blackout: What Did They Think?" Electrical World 
163. February 7, 1966, pp. 153-156 and Leonard N. Olmstead, W. D. Brown and Julius 
BTeiweis, "The Blackout: It Happened in Twelve Minutes," Electrical World 163 , 
January 23, 1966, pp. '67-74. The latter two were tried on an Honors class with 
a^iiandout sheet giving definitions of the terms used. They were moderately 
successful • 4 , 

•Another possible choice is M. R. Bloch, "The Social Influence of Salt," ' 
Scientific AmeVjcan 209 „ July, 1963, pp. 89-98. This document presents the view 
that previous historians have overlooked the great significance of salt, supply 
in the development of civilization. It fits ]r\ here as a^^ndication that we 
have not considered one of the technological inputs intoHr culture as 
adequately '^as^ we should. The article makes some very strong claims as" to the 
importance of salt which I have not had a- chance to document or see possible 
refutations .of. My principal reason for not using it regularly is the difficulty, 
of obtaining reprint rights from Scientific American. 

Another stibtopic which could be introduced here Is the martner of the 
"input^output analysis" of the econon\y which treats the same sort- of thing 
from an economist's viewpoint. Unfortunately, I do not know of a.suitable . 
reading which could be introduced here. The best I know is Wassily W. Leontlef , 
"The Structure of the U.S. Economy," Scientific American 212 , April, 1965, pp. / 
'24-35. I tr>ed this on' an Honors class and thfey agreed witi) me that .it is itoo • 
much talking about what sort of a tool' this is ^nd not nearly enough about what 
one has ledroed from the use of this tooi^^l so, there lis the problem of 
obtaining reprint rights from Scjentif iCT yican. v ^ 

Another possible choice is RicharSp. Meter,' "The Sociarfmpact of^a 
Nuplex," Bulletin of the Atomic Sclentms 25 , March, 1969, pp. 16-21. A 
"nuplex" as discussed in Weinburg's article in Topic 4 is a. oroposed combination 
of a* large nuclear power plant--desaUing7-indus<trial compler which would be 
erected at somfe arid location adjacfent to "thq boean. In this article, Meier 
discusses some of the problems which would resuTt from attempting to develop 
such a thing. There is enough reading abOut oil duplexes that one could take 
this up with a class if he saw ti't to do so. 
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Finally vfi might* us« M. BorUov. "Cart We Cor\tM tfee Arctic Climate?" 
Bulletin of >the Atornic Sc1ettt1si$ 25 (March l?e9), 43-48.^ in this article 
Borlsov propos^es a dam across the' Bering Strait with a large pumping plant 
which would mak* the Arctic- Oci^an-'^lce-f^eB and^thus >^ad1cally alter the 
.climate in the Northern half of world. As -far as I, can tfeU this no* 
science fiction. I tried this reading on an Honors class. They were 
aghast to realize that it Is well within the capabi litles ,of men to make 
such vast changes In our plantfL Xhls raised all sorts or i^terpsting (Ques- 
tions as to how we s+i^uld control this power. 

IY-E-3. Examination questions for Topic 5 ' > ^ , 

v. ^. . ' 

1. In the year medical research Indicates that the ^mog from auto exhaust 
gases is much, much more dang^erous to human life than previously believed. 

^ Therefore* in a national referendum it decided- that In.the year ()C+2) 
and all succeeding years, all new cars must b^. steant engine types (which 
, produce far fewer pollutants)^ Indicate the effects of 'this cnange on 
our social , industrial and governmental setup. 

2. In the Spilhaus paper in "SciUce and Technology and th6 Cities," are 
mentioned several ways to better plan and control the development of our 
cities. Sunmarlze the best points given by Spilhaus. / 

IV-E-4. Paper sub jectaKf or Topic 5 .* 

' '• " ■ . •■• , - 

1. Farm mechanization drives illiterate farm workers off the land, into the 
urban ghettos, where they go on relief. Is there a relation between the 
cash savings of the farm employers who dispense, with expensive worJ<:ers 
by using cheap machinery, and the amount we pay out in welfare?^ Would 
the total cost to all of society have been less if. we had banned -the 
mechanization of farming, and kept those people on the land? 

2. Elimination of environmental difficulties is frequently associated with - ' 
conflict of huge financial interest's. Pollution due to hydrocarbon 
fuels could be minimized by shiftihg to nuclear reactors. Discuss ^he-^^^ 
problems which would be encountered if we decided--by law— to make this 
shift. What' steps, could be taken to minilnize the transition? You use 

a .different example than fossil f«uel vs. nuclear energy, i 

3. Analyze the technological problems in urban renewal. 

iV-F. Topic 6. Science and Government 

This topic is the last of six injthe course as currently offerred at 
the University of Utah. The two following topics are additional ones which 
maybe fit'ln, but this one probablj^ would bel taught last In any event, line 
basic questions here are, "What shtjuld the Government's science and tecjinology 
policy be? Who should the Govferrment's science and technology advisorQ^e? 
How should the policies be set?" A. subsidiary question is how should ' 
technological resources be allocated? 
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The principle readings for this course are two books by t. P. Snow, "Th^ 
Two Cultures" and "ScienQe and 6overnme«t." Thes^ are bqth short and available 
in inexpensive paperbacks. "The Two Cultures" -is a famous document in which 
Snow raises a set of questions which were apparently not widely articulated 
before and which he is given credit for originating. (He himself points out 
in the appendix to this work that many others have had similar ideas and that 
his formulation of the prpblem was merely the one which attracted, the most 
attention.) In any event it is a widely quoted document which although 
controversial is certainly worth reading. The second book; "Science and 
Qoverniitent" cites one example where Snow feels that the process of obtaining 
scientific and technical information for .the leaders of Government went wrong 
with disastrous consequences. 

The other readings in this section are "Bechtel's Pipe Dream" which indi- 
cates a case where a technologically feasible and sound prograi? was defeatied 
for political reasons, "The Rise and Fall' of Lysenko" which cites the 'most 
fanK)us recent case of goveVnmental intervention. In science ^and then three 
readings on the As tin-Weeks controversy lUAy have some parallels to the Lysenko 
case. Next we have "Four Lane Menace to California's Redwoods" which deals 
with the often heard comment that "the highway builders are bulldozing the 
world." Then finally, "Hot Engineering Triumph" which disxrusses the techno- 
:J6gical masterpiece of the hot shave cream. . ' 

IV-F-1. Discussiofi questions and answers for Topic 6. 

Discussion questions for C. P. Snow, "The Two Cultures: and a Second Look," 
Mentor, 1963. , • 

C. P. Snow points out . what he sees as *a tragic gulf between the scien- 
tific and non-scientific parts of the intellectuaV community. He claims that 
political power in our societies is in the hands of the non-scientists and 
that .the scientists must save us from future disasters. His basic proposal is 
that the non-scientists must adopt a higher standard of scientific literacy. 

1. Do you agree with his statement on page 12, that Rutherford is indeed the 
Shakespeare of science? ' ^ ' ' 

2. Do you agree with his statement on the bottom of page 16, that the scien- 
tists "have the future in their bones?" •' - . 

3. Do you- agree with his statement on page 20, that "the scientific edifice 
of the physical world is the most beautiful and wonderful collective work 
of the mind of man?" j 

4. On-page 30 he says, "industrialization is the only hope of the poor." Is 
that true? Has no agrarian society ever been happy? If it is true, should 
underdeveloped nations devote al 1 of their^ energies toward trying to indus- 
trialize, as many .are now doing? ' 

5. On page 38 he suggests that v^hett is needed is to educate all of our populace 
in son1e<fundamentar and rigorous science and mathematics. Since the first 

^ launching" of Sputnik in 1957, there h,as been some effort in this direction 
in the high schools -in this country. Has .this been successful? ' 

6. At the'bottom of page 47 he'gives a rather di smal analysis for the. decline 
of the qu^il 1 ty of postal services^ railway services and the like. Is he ^ 

• right 'abopt.. this analysis?^ 



■7. On page 54 hjs comnfents that "original ideas don't carry at that speed." 
Can anyone cite. a :truly original 1dea» which was accepted that rapidly? 

8, On p»^e^3,. In the middle, he makes as strong a sales pitch for go'lng ^ 
over. to the- tiechno log leal society, as one cijin make. Mai^ curV'ent critics 

, simply refute this by Saying that the machines are enslaving us all. Who 
Is rightabout this? 

9. On page ^6 he makes the quote from Plumb, which would lead one to believe 
that romantic attachment to the past 1s foolish. Does 1t follow logically 
from this, that If we could choose to be born at some future age rather 
than now, we should? ^ 

\ . ' 
My answers for "The Two Cul^tures: and a Second ^ok." 

1. No, I don't agree. I think that In the discysslon here one sh6uld point 
out the cumulative nature of science as opposed to the non- cumulative nature 
of arts. We perform Shakespeare's plays today because no one knows any *^ 
better way to write plays. We do not repeat Newton's experiments because 

we know far better ones. ' 

2. I think this 1§ an example of his prejudice towa^ the scientific vlewpotni;- 

3. An alternate suggestion might be, language and all its ramifications. ' 
* , ■ ... - , - \ 

4. In the past, agrarian Societies have been happy. The question 1s whether 
they can be happy side by side with much richer,* industrial societies. 

If they scrupulously control their population growth, could they not^evelop 
so that their annual income was as high on the average as' those in an^ in- 
dustrial society? I think the answer is yes. ' , 

f 5. The efforts in this direction have largely resulted -in making high school 

physics and chemistry so difficult that we have driven the liberal arts n 

students out of them. This is obvixjusly the wrong way to go. See C. E. ' 
Ronnenberg, C & EN (June 1 , 1970), 50. ,\ 

6. I think so. ' 

7. I know of no good example. 

8. That is really what this whole course is ah^ut, 

. 9. There the dilemma is the question of whether we will succeed in overcoming 
the threats to the entire life on thW planet.^ If we have a nucTear war, 
then choosing to be boVn at a future ige might be choosing hot to be born 

' at all. Similarly, if we manage to pollute our planet to the point where 

( life becomes intolerable, then also, pne mi^ht not choose. to be born at 
all. The conclusion here is that, if we avoid those things, I think the 
logical person would choose to be born in the future age, but perhaps we 

, .. won' t. , 

I asked the students whether this book was directed at members of one 
culture or the other, or both. Most of them didn't know. They are not very 
* perceptive on such matters. After some prodding they recognized that this 
w.as directed very pointedly at one .of 'the "cultures." ^ 



1" strongly reconwend that ar\yon6 teaching about this book read the 
reference cited on the bottom of pape &^ (F. R. Leavis', "Two Cultures? 
The Significance of C. P, Snow,", available In pocketbook from ParitheiJin). 
This response by Leavis 1* a biting; personal diatribe against Snow InNyhich- 
he attempts to refute all of Snow's arguments by asserting that Snow is an 
Incompetent nobody.' One, must read It to believe It. 

Leavis Is probably the critic of English most responsible for popular- 
izing the writings" of D. H. Lawrence among English scholars. There seems an 
obvious connection between this and the quotations from D. H. Lawrence which 
appear 1f1 Snw's, "A Second Loolc." 

After reading both Snow's .. "The Two Cultures" and Leavis' response I 
-Inqufred of a' colleague In the English department which. If either of them, 
is taken as a serious EngUsh scholar. Hy ^colleague replies that Snow's 
novels are considered worthwhile contributions in their particular type of 
novel. Similarly Leavis is considered a^gnlf leant English critic although 
somewhat extreme in his vfews- Thus neither can be dismissed out of hafid as^ 
being a nut or an incompetent. V " • . > 

Discussion questions for C. P. Snbw, "Science and Government," Mentor, 1960. 

•Snow recounts the story of the conflicts t^etween Tizard and Lindemann, 
from which he draws &ome lessons about how science ought to be managed in 
democratic governments. , . ^ , . 

■ ^ X' - . 

1. On page 11, does he state the questions correctly? Is It impossible to • ; 
tfeach the politicians to understand the general technologica] dlfftf cu>ties? 

. Should we replace them with scientists? >^ 

2. At the end of page 36 he poses the difficult dilemma, that If those who 
knew the right political coVse to follow had succeeded, they might ul^ 
tlmateiy have defeated their goals. Are there any other examples In hls- 
iftry where a group has thought they were working to accomplish one policy 
^ind ended up accomplishing the opposite? 

3. On page 44 he cites the fact 'that the same basic kinds'^of weapons were 
developed in all of the countries in the Second World War. This raises 
the interesting question, "Dare a country not pursue a possible techno- 
logicarl route, which its competitors might pursue?" ^ 

On»page 53 he points out that' because of the'^bas'ic ignorance of iftost polit- 
ical leaders in science and technology, they are largely swayed by the 
saiTesmansiiip of the various competing cajnps. Is this a hopeless dl lemma, 
or can we find some way that they may have objective evaluations instead 
. of p61icy being ultimately decided by which side has the best salesman? 

5. '-.On page'^62 he indicates that Lindemann was a "gadget 'man . " What is the 
. opposite of a gadget man? | 

6. On page 65 he ^practically comes to the "point of saying we should abolish 
secrecy. Do you agree? Should we abolish all secrecy in government? 

f?.- From what he says at the end of page 74, whom do you conclude has "the gift 
. of foresight?" Do you agree with his conclsuion as to who has the gift of 
foresight? 



Hy answers for "Science and Government." 



1. I think he does. The alternatives are 1n<l^ed to elect politicians who can 
understand scientific and technological questions or to have them ultimately 
make their choices based on the advice of whichever scleotlst they believe.,. 
One should comnent here, that the case he c1t)es Is particularly difficulV 
because it was a war-t1in(^ situation, in wh4^ open debate wa.s- oot possible. 
In our present society, open debate is possible and the sort of thing he 
mentions does not really come up. » ' ' 

2. Thisjsn't really a technoxfgy. question , but rather a poli\dcal one. Cer- 
tainly the election of Lyndon Johnson in 1964 was i nterpr«tetl by most 
Americans to mean that America would not get irwolvfed In a land war in 
Asia. Similarly, the election of De Gaulle by the French was interpreted 
by most Frenchmen to mean that the French would maintain their position in 
Algeria. The Czech students who in January of 1968 put pressure on Dubcek 
to speed his liberalization program and not to compromise with the Russians, 
clearly ended up accomplishing a result different than what they had in mind. 

3. The answer seems clear that if a .weapon can be developed, a powerful nation 
can scarcely avoid developing it. One sidelight here worth discussing is 
the common story which always reappears in these classes about the oil cotiip- 
anies suppressing the carburetor that will greatly increase the gas mileage 
or the battery companies suppressing the everlasting battery, etc.. These 
are alTnonsense and numerous examples can be cited of the multiple in- 
vention of any such thing, for example, the Hall Process for aluminum, 
which was simultaneously invented in France. 

4. Salesmanship is important, b\Jt the^ystem we now use in this country of 
choosing science advisors, largely on the basis of their being acceptable 
both to the political leaders and tor the scientific community, seems to be 
as good a scheme as is available. This certainly would have solved the 
Lindemann problem, if it could have been used in England. 

-5. The opposite would probably be -a "systems" man. Tizard was certainly a 
systems man. 

6. Probably. « y 

•7.- He is really suggestjlng that scientists have the gift of foresight. >hat is 
a very debatable point. 

In this book Snow gives a glowing account of the character and virtues of 
Tizard and a rather negative account of the character and virtues of Lindemann. 
Naturally Llndemann's friends and colleagues have, responded indicdtlng'that 
Snow has his history all wrong and that Lindemann was really right more often 
than, Tizard. For a fairly detailed' rebuttal of Snowy's writings here see the 
Earl of Birkenhead, "The Prof in Two Worlds; The Official Life of Professor (\^ 
F. A. Lindemann, Viscount Cherwell," Collins, St. James Place^ LondJ^ 1961. 
A simple quote from this .book will indigaife its tone, "Sir Charles Ww's 
account of the dispute between the two men resembles- a Victorian merodrama, 
1n which virtue in the fonn of Tizard triumphant and the villain Lindemann • 
hissed off the stage. In his assessme^^t of Llndemann's character he was no 
doubt assisted by his imagina.tive powers as a writer of fiction, and hi§ con- 
elusions are so ignorant and misleading to anyone who knew the dead victim ^ 
as to approach caricature." 



As a s-ldellaht-.on the devet^paent of radar and its military, conseauences, 
those readers Intdrested In nil 11 tarv- history would certainly enjoy Gordon D. 
Friedlander, "World War Radar: The Yel lov/-6reen Eye," IEEE Sp6ct rum 3 (May 
1966), 62-71. In this short article Frifedlander afccounts how the differing . 
qualities of rad^r settled the European naval- battles of the Second World 
War. Although the example which' Snow cites of the effect of radar and the 
Battle *f Britain may have been the most ^ecl^ive, this other example Is 
Very Interesting. ^ r 

Discussion questions for "Bechtel's Pipe Dream," .Fortune 46 (Nov. 1952), 103-4. 

. Bechtel showed that natural gas which was being thrown away In the Middle 
East could be pipelined to Western Europe and sold there *atvan .immense profit. 
His plan never came to fruition because of the political dii^f Icifl ties in 
doing what was technologically logical. 

1. Is what Bechtel proposed technologically feasible? | 

2. Is what he proposed economi cal ly. feasible? 

3. Is it politically feasible^ 

4* Faced witjr'the political problem seen here, what route has been followed? 
Have thejjFountrieS agreed on. the international cooperation necessary to 
make this practical, or have Jthey found other ways , which make it uniieces- 
sary to have such cooperation? 

5. Are there other examples where the existence of political boundaries 

prevents us from doing things the right way technologically, and instead, 
forces us to do something which is technologically and J^conomically in- 
ferior? • ^ 

My answers for "Bechtel's Pipe Dream." ■■ ^ . 

1. Yes. V . ' ^ 

2. Yes. ' 

* f 

3. 'No-vyThe political problem which stopped^ this , mostly, was thf unreliability 

of any contract one might sign with Yu^oslavi^. There seemed. to be no way 
to build the pipeline without that. Similarly, a pipeline has' a long payout 
''t&friod so many long tenn contracts would be needed;, these wo'uld have been 
Speculative. \ ■ ' 

4. Natural gas has be^ thrown away, and they have used oil as a principal j 

energy sourcis. Also, receftly w6 have gone DVer to ustng liquified natural 

gas as a solution to this problem. The liquified natural gas business only 

requires the agreement pf two. countries. So far, the countries like Algeria 

have not seen fit \) try to raise the price because they would be prifced 

out of the market, We will see how Libya. does now that tthey have a new 

nationalist government. • - 
♦ . ■ 

5. Yes, Wiere are numerous of them. Examples: All the business about the 
U.S. oil import quota, where %)r example, we at Brciwnsvi 1 le, Texas truck 

...... , V ' /I ■ 
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the oil Across the border and then bring It back to evAde the quota 
rules. The problems with building the right kind of low- level canal : 
In Columbia, because they don't want to do it.. The dlfflcu.ljtl^s we-', 
had in agreeing on control of the water's In the northwest. ^h1*ch fl6w 
across International boundaries and so on ad Infinitum, ad nauseam. 

Discussion questions for E. W. Caspari and R. E. Marshak. "The Rise and Fall.* 
of Lysenko." Science 149 (July- 16. 1965). 275-.278. 

Lysenko's rise to power withSta\1n. career of power, and fall from 
power under the current Soviet rulers i.s ^hrgnjcled' here. \ 

1. Are there any si'mllari ties bety^een th^ stof-y of Lysenko's rise to power 
and that of Lindemann? Are there any' significant differences? 

« • 

2. In the case of Lysenko. there were' technological implications. I.e.. how 
the Soviet Union should run their f^nns and. scientific implications, i»#. , 
what theories of genetics were correct. Were there similarly scientific 
and technological considerations in the conflict between Tizard'and / 
Lindemann? , . ' 

3. According to this article, the Soviet Union -has decided to a^)andon tysen- 
koist genetics and go over to the same kind of genetics as taught in the 
west. Did they do this primarily for technological reasons, or did they 

' do this primarily for scientific reasons? 

4.. Cite an example, if possible, of a case in which a western country, in 
recent ye.ars, has let its ideological viewpoint or philosophical viewpoint 
determi ne) what s^ort of science would be accepted and what sort would not 
be accepted? " • 

*^y\nswep for "The R^^jj^ind Fall of Lysenko." \ ^ / • 



1. Yes., in that/ the person cbtni/)^^ .to poWer was in a position to dogmatic#ly 
override the opinions Of otli^rs oji technical masters.. ATso,- both cashes 
occurred at a time when free i^bate and discussf.on was forbidden. .Normally 

f this is not the case in E^glanq, but in wartime :it was. ■Oif..of the sig- 
, nificanti differences waT^th^i Lindemann did not propose any theontfticai 
consequences of what he was doing ^nd pr^e^umably did not upset English 
theoretical science, but only the appliGa,tion of science that was already 
known. \ • , / \ 

^2. .Apparently there were'^ no ,s den tif 1c controversies between Lindemann and 
% Tizard, but only questioWs of priorities and applications. 

3. Apparently they did it mbstly for, technological reasons, mainly that Lysen- 
koist genetics clearly is 1mprs|Ctical fop splving farm probtemfe. There 
was probabjly, however, a scientific component to this, namely that they 
realized that .they were Ireing laughed at throughout the world for ignoring 
modejcrr science in the field of biology. > 

4. T»he AstHi-Weeks case, next reading, is a case of this to stxne extent. 

♦ ^Weeks' tnft'ions'were guided by, his political beliefs rather than by any 
scientific understanding. Similarly, Germany under Hi tler„expelled 
• Einstein, anti" as far as I know, suppressed his ideas., 



Discussion questions for "The Astin Weeks Case»" Anon "National etreaifof 
Standards;* Ai tin Weeks Case," Bulletin of the Atomic Scientists 9 (Mi^ 1953), 
103-4 and 146; also Graham DuShane, '^Test by Testimonial;" Science 123 
(June 15, 1956) and GraH^HBttSffane , "Thar's Gold In Them Bills." Science 
128 (Dec. 26, 1958). 

The National Bureau of Standards waS forced Into the position of testing 
a battery additive which It reported to be valuiiless. The manufacturer of 
the battery additive contested this result io vlg^usly that the Secretary ' 
of Coinnerce ultimately fired the head of the Natlona^ Bureau of Standards. 
The subsequent reaction fronv the scientific coimnunlty. led to the reinstate- 
ment of the head of the Nattpnal Bureau of Standards. \ ^ 

1. Should the go^rnment be In the business of consumer testing of products 
at all? If so^ under what circumstances? 

2. How much sense does It make for the Secretary of Commerce and twentj'-four 
Senators, to Intervene In a scientific testing laboratory to express their 
desire that the outcojne of objective tests be In one direction or another? 

3. At the top of the middle column on page 104 we have a quote from President 
Elsenhower saving that Secretary Weeks would vbevthe last person to be 
arbitrary or unjust In such circumstances, wl^ his faith In Weeks justl- 

* if'led? ~ . . \ 

?4. On page 146, In the lower left, Mr. Weeks' statement gives considerable 
credit to the scientific competence and Integrity of Dr. Astin. Is -this 
statement reconcilable with his previous sta|:ement? y 

5. As a general proposition, shoi^'d the~ Secretary of Commerce be entitled to 
hire and fire heads of NatlonarBureau of Standards, or should the National 
Bureau of Standards be above sucb^poll tical 1nte»!;vent1on? If your answer 
to the last question Is yes, thCTi how should Its head be chosen? , 

6. In the editorial from Science, entitled, "Test by Testimonial," we have 
Weeks' quote, "but ^s a practical man I think the National Bureau of Stan- 
dards has not been sufficiently objective, because they discount entirely 
the play of the marketplace." Is this'what one would consider scientific 
objectivity, or business objectivity, or are both the same? 

7. Just below that, he indicates that, "as a practical man, I do not see why 
a product should be denied an opportunity in the marketplace. " " Do you 
agree v/lth this completely qr^ only for some products? For example, for 
battery additives, drugs, Hods, airplanes? 

8. In the next to the last paragraph of this piece, the FTC Coitimiss loner, indi- 
cates that although the scientific testimony is on one side of the co|itro- 
versy. the cdhsumer testimony, i.e.. testimonials by satisfied users, 
should be , given greater preference. Is that the basic policy we .ought to 

* follow? On what kinds of products should testimonials be the .basis for 
acceptance or right of use? Drugs? Foods? Automobiles? Airplanes? 
Everything? 

9. On the second Science editorial, it notes that in-August of 1953 Secretary 
, , Weeks backed' down and reinstated Astin as head of the Bureau of Standards. 
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Weeks wis out of office several veai^s later; Astin retired In 1968. 
This would lead one to believe that the scientific comnunity had a 
great deal more political muscle than Secretary Weeks. Is that the way 
It shoujd have come out? ^ 

Hy answers for "The Astin Weeks Case." 

1. This is a highly debatable question. The Government is in the consumer- 
testing business only for products which it buys for its own use. That 
was one of the ways this trouble started, when a consumer tes-t, basically 
for the Government's own use was used to discuss a publicly-offered 
product. Whether it should be or not is a question c^f value judgmei#. 

2. None whatever. ^ 

>. No. ' ' ^ i 

4. No. . 

5. Ultimately I think that 1n our society we must rest the authority with the 
elected representatives, which in this case means the President and his 

iblnet, and thus the Secretary of Commerce should be enabled to hire and 
fi>e the head of the National Bureau of Standards. What is required is to 
get\h1gher quality people into Cabinet posts than Secretary Weeks. 

6. What he is saying is caveat emptor , which is scarcely a rule of science. 

7. Here the question gets difficult. For battery additives, I am .inclined 
to let them be tried, because all that is involved is stealing inoney from 
the ignorant. On the other hand, with drugs, what is- involved may be 
sacrificing the life of the ignorant,- and with airplanes, sacrificing the 
lives of all sorts of people. We have some fine lines to draw here. We 
have in general said that where it is merely stealing money, that's all 
right, but where lives and health are endangered, then it is not all right 
to let things be tried by the marketplace. 

8. Testimoj^fferfs should only be allowed as evidence in cases where no sort of 
objective testing is possible. That, in my opinion, excludes such things 
as drugs, food, automobi.les , airplanes, and almost anything else which ^ 
has a demonstrable function to perfonn. On the other h'and", things like 
perfumes, cosmetics, beer flavors, and the like, should be, done by testi- 
monial. 



I think so. 



For a much more detailed account of this whole controversy see ""Technical 
Information for Congress: Report to the Subcomnmjtee on Science Research and 
Development of the Committee on Science and Asi)C»nautics , U.S. House of Rep- 
resentati-ves, 91st Congress, 1st Session-f^H^repared by the Science Policy 
Researvch Division Legislative Refere^e Servfce, Library of Congress, Serial 
A, April 25, 1969, available from theXiperintendent of Documents for $2.25. 
This document considers thirteen' cases bf the problem of providing scientific 
Information for Congress. If one were to use it as a reading, one could de- 
velop an entire course on topic 6 (Science and Government). It covers these 
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topics In considerable det^ill. The first topic covered Is the "Astln Weeks 
Case." The pther topics covered are the Point Four. Program, the Inclusion of 
the Social Science and. the National Science Foundation, Project Camel ot, 
Mohole, the Test Ban Treaty, the Peace Corps, Hiah Energy Physics, the Office 
of Coal Research, the Salk Vaccine, the Water Pollution Control AT:t of 1948, 
Thalidomides, the Insecticide, Fungicide, and Rodentlclde Aci of 1947, and 
Congressional Decisions on Water Projects. This Is a 519 page document ., 
richly endowed with quotes ahd footnotes from.the original souroes^' 

Discussion questions for Lois P. Hudson, "Four-lane Menace to California's ♦ 
Redwoods," The Reporter 33 (Aug. 12, 1965), 1^-38. 

A controversy existed between lumbering interests^nd conservationists 
over whether a liighway in California should be located through an fexcep- 
tibnally beautiful state park Or on a somewhat more expensive route which 
would have avoided the park. 

1. The most touching liYie in^^is whole article Is the one in the last para- 
graph attribute^ to Governor Edmund Brown i "The Highway Coinnission is 
answerable only to God." Is this a fair description of the powers of the 
Highway Commission in your home state? 

2:. How should the Highway Commission be contr^led? How should decisions 
be made about where highways, are located and\(here funds are expended 
first? ' . <^ 

3. Some states have used the system of letting the ^yernor personally ^direct 
the Highway Commission and allocate its budget for each year. Are there 
any drawbacks to that policy? 

4. Have there been any ^cont rovers ie-s recently in Utah of a type similar to 
this one (i.e., cheapest possible highway construction vs. possible de- 

' struction of scenically beautiful areas)? 

5. This article was written in 1965-. How did this contrjsversy eventually 
come out? ' ^ . ^ ^ 

6. As a sideline for Hudents interested in natural phenomena, on the, second 
page, the author says, .the sunmer fog that results from the meeting of 
the coTd ocean air with the heated air from the dry inland valleys." Is 
that an accuratfe description of the causes of summer fog? Should one - 
pick at authors like this for not getttng their science correct? - 



My Answers for "Four. lane Menace..." - . 

1. This is a fair description of ttie powers of the California State- Highway 
Comn'lssion. The commissioners are appo^nted.by the governor and serve 
for long periods of time, not subject to recall. Their funds are written 
into the Constitution and not appropriated by the legislature. The 
leg1slatur*e has little control ovfer what th^y do. Siniilarly, it is a 
fair description of tHe way things gb in the state of Utah. In the winter 
of 1969-70 tf|ere was. a confrontation between the governor and the State 
Highway Commission over who would remove snow from the parking fots 
in the local ski resorts. The goverhir ultimately conceded his inability 
tb control .the Commission and the Commission had their way.' • . . 
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Z> I do not bellev^ that anyone has a good solution to that problem. 

3. ^ This system leads to the most hideous fprms of patronage. Under this 

systeifi those^ counties which vote against the Incumbent governor see their 
roads go to chuck-holes and see no highway construction at all. Similarly, 
highway construction becomes a iJermanent Source of political pay-offs. 

4. Yes. The State Highway Commission bulU a highway down the bottom of ^cho- 
Canyon thereby turning on6 of the most beautiful trout stream§ in the 
state into a concrete ditch. It was the cheapest solution. 

5. Ultimately the highway people lost this one. probably because that area, 
was included in the Redwood" National Park.' As^of the summer of 1969. 
there was no stgn that either o^ the two propdsed routes were being built 
on, nor any indication that the route the Highway Commission proposes 
would be built on^ 

,6. This Is a completely inaccurate description^ Cold, wet air meeting wann. 
dry air does not result in fog. Fog results when warm, wet air meets cold, 
dry air. In this case the warm Japanese current runs some distance off 
the coast of Califoi^nia. Much colder water occupies the space between 
the Japanese current and the shore. The winds blow warm, moist air from } 
the Janpaese current over the cold water and thus produce the fogs which 
are so characteristic of the coast of Northern California. As to whether 
one should pifck at authors for not getting their science correct, I answer 
no. Although Mrs. Hudson incorrectly understands the formation of fog;- 
she seems" to describe the social issues fairly accurately. 

Discussion questions. for. "Hot Engineering Triumph," The Engineer . November- 
December. 1967. • . 

An account is given of the development of the self-heating shave , cream. 

1. This Is described as "a research effort worthy of a Walter Reid. a Fermi, 
or a Salk.. . ." 'Is this a fair description of the results obtained here? 

2'. Is this product the most useful product which this group of people could 
have been assigned to design and develop? We're there no more pressing 
problems in ^ur .Society for which they could work than that of developing 
a hot shave cream?' 

3. If your answer to the previous question is that there are hiorte pressing 
problems whjch these people should have been directed towards, how wolild 
one go- about directing them to thos^ problems? What changes in oar sotial 
-Organization would necessary to so direct 'them? 

^V answers for. "Hot Erl^ineering Triumph." . . 

1. Yes. 'this 'Is a very significaht technological accompli shnfent. In terms of 
*. th*e difficulty of the task assigned and the ingenuity of the solution it • 
' .must be>ated vfer^^ highly. ^"^ ^ , 

No. Yes,, there were mtfre pressing lyoblems. , 

3. This wouWrequire an enoWffbus redirection of our national priori tjies and, 
of the*'way in which we alVocate we^a^lth. In our system, technical manpower 



allocation Is done by financial reward. If we really want some prob- ; 
lew solved, we announce financial rewardfe for those who solve It. In 
Vthls case the management of the compar\y Mieved there was enpwgh'finan- 
clal reward for the potential solutionj^the problem to allocate the 
technical resources to do it. Jhere-is no indication that we believe . 
that there is adequate financial /eward now available for solving most 
of the other problems which ev^one seems to be talking about, i.e., 
racism, pollution, povertarriwiclear war, etc. Ip get these people to 
work on those problems w^ have to find soine waj^^|> allocate th6 financial 
rewards to make it seem attractive for them to do so- . > 

IV-F-2. Additional material for Topic 6. ^ , 

One additional reading which I have used 1n an Hondrs course Is "How NSF 
Got Lost in the Mohole." this is sufficiently interesting that I wdll prob- 
ably use it in future courses. The questions and answers follow. 

Another topic worth considering here is the whole matter of technology 
assessment. The basic questions asked here are, "How can we- decide in ad- ^ 
vance which technologies are beneficial, apd which are not? How can we 
decide to allow or not allow the introduction of some technology?" A good - 
reading on this subject is Harvey Brooks and Raymond Bowers i "The Assessment 
of Technology," Scientific American 222 (Feb. 1970), 13-21. The much longer 
congressional and NAS repoc^s- on the"subject are cited^ bi biography in- 
thfs article, ^ 

Another reading which the teachers of this course w/ll certainly enjoy 
and might wish, to share with the students is David I rving^^ "German Atom1$: 
Bomb," Simon and Schuster, New York, 1967. >The non-techi^o^l reader may be 
a little put off by^the technical terms involved (critlcality, neutron multi-' 
plication, diffusion lengths, capture Qr^ss sections, etc.J.^_Jtlowever, the 
technical reader will certainly find the account fascinating. A suitable 
reading to go with this would' be Stephanie, Broueff. "Manhattan Project," 
Little, Brown ^nd Co., 1967. This recounts gome of the successes and fail- ■ 
ures of the- American atom. bomb project. Comparlhg these two readings, one 
> concludes that although we did a very poor job in many respects , we did a 
fah better. job than the Germans did. * ' 

Discussion questions for Herbert S,olow. "How NSF Got Lost in Mohole," Fortune 
67 (May 1963), 138. • .. ' . 

This Is a bVief account of- the difficulties the National' Science Founda- 
tion had In selecting, a prime contractor for the Mohole project and thet * 
political ramifi cations thereof. - , . .' , 

1. Should the federal government fund large scale scientific undertakings ? 
like this? If not, who should? ^ 

2. Does the history as recounted here make you believe that a "pork barrel" ■ 
aspect was Involved in this? " , 

3. Cite other examples* 'if you know any of large scale scientific undertakings 
Which have had this "pork barrel" flavor. , '\ 

90 . i > 
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4. One of the widely stated objectives of the scientific conmunlty Is to 
keep scientific undertakings out of politics. Was that successful here? 
Is it ever successful ?s 

5. Th6 writer Of this article 1s obviously quite hostile to the selection ) 
procedure which was used. What kind of selection procedure should have 
been used? 

Hy Answers for "How NSF Got Lost in Mohole." 

1. The. answer seems to be yes, because If we are to have this kind of large- 
scale scientific undertaking, there seems to be no other source of funding 
available. Certainly there is no direct profit to be obtained from thesfe, 
and therefore, they are not likely to be financed by private industry for 
its own profit. The subsidiary question is whether Urge-scale scientific 
undertakings should exist at all, to which most scientists answer "yes." 

2. Yes, it certainly does.^ ' 

3. The Atomic Energy Commission in the mid 1960's conducted a search for ] 
sites for a giant particle accelerator. There was spirited competition 
by numerous states before the site was eventually chosen near Weston, 
Illtnois." Much has been said about the locatton of the Manne* Space 
Flight Center in Houston, indicating that this site was c+iosen for 

' political ^^i^ns rather than technical ones. 

4. Apparently not. Clearly political motives got involved here. Much other 
science has been kept out of politics successfully, so it is not an \ 
absolutely impossible goal, merely a difficult one. 

V ' 
5- Tt-*^ms clear that the criteria which would be used to judge the proposals 
shoumNhlive been published in advance before any proposals were accepted. 
If this ns' don^ then there can be no later claims that the criteria were 
adjusted to sm one particular bidder. In this, case it seems clear that 
the oi Ivcompafhils and others who went to major efforts preparing their . 
proposals were treated father shabbily, since ultimately it was decided 
that they should not have been allowed to even propose. 

For more details see "Technical Information for Congress, etc." which is 
cited in the discussion answers -for the Astin-Weeks case. 

• 

IV-F-3. Examination questions for Topic 6 

C. P. Snow, p. 30 of "The Two Cultures, " says "industrialization is the 
nly hope of the poor." Is that true? If your answer' is yes, give 
convincir^ .arguments that there can never be a happy and prosperous 
non- industrial s(5ciety. If it is not true, give, a current example of 
a happy and prosperous non-industrial society or the formula for 
producing one. , 

One of the currently debated proposals in this country is that we 
Institute a policy of "technology assessment," by which some board or 
agency like the food and Drug Administration would be set up to review 
all new technologies and rule on whether or not they should be allowed 
to be introduced to the public. 
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.What are, the advantages and disadvantages of that proposal^ ' 

• ■• . - 1. . ' .v. 

3. See question 2 which descrlbnes the pol1<y of "technological assessitier^.'" 
Suppose we had' such a policy and a board to make assessments 1nsl900, 
and they Were asked to decide whether' or hot to alloW the introduction 
of automobiles. What would they most likely have decided? How would 
they have reached their decision? What principal points woUld they 
have considered? , • 

4. By national referendum we have just decided that w*e do not want to 
build the SST.- This imnedlately puts'aE^t 50,000 people out of work. 
These, people are highly skilled at designing and building mechanical, 
electric, electronic, hydraulic, etc. devices. They have no particular 
skills at social science work, teaching, peace-corps- type jobs, etc. We 
can put them all on relief, or we CBn set them to work on some project 
chosen by the government to be of great social value. What device; system, ,: 
gadget, etc. should we ask them to create? Why that one? 

5. In the past few years there' has been a bitterly, contested strike of the 
grape pickers in California.^ (You e^ll must have seen the "Boycott 
California Grap^' signs). Assume for the moment that you are president 
of the University of California. One of the most famous parts of your 
Institution is the campus at Davis (near Sacramento) which has made great 
strides in mechanizing farm production. Most likely they were working on • 
the mechanization of grape picking at the iflme the strike began. What 
action should you take toward that mechanization effort ; speed it. up, 
slow it down, do not interfere either -w*y7' Present the reasons for your 
decision. List all the significant issues. 

6. In "The Two Cultures," Snow^ls very concerned about the communication gap 
between the literary intellectuals and the science intellectuals. Explain 

, why he thinks this gap -is a dangerous one, and what he thinks are the 
consequences if this gap is not closed. Then explain why you think this 
gap is as serious, more serious, .or less serious than Snow contends it is. 

V 

IV-F-4. Paper subjects for Topic 6 ' " 

1. The San Francisco Chron^icle has con^ted a long campaign to te&<down, 
the £mb,arcadero Freeway, on the grounds that it is ugly. I woull^^ijce to ^ 
see a good history of that, along with a reasoned discussion of how such 
conflicts |)etween efficiency {i.e. lowest cost) and esthetics should be 
solved. How should we decide how much money we are Willing to spend for 
beauty or for not messing up our view of the bay? 

2. Introdlice "legislation" to the U.S. Congress to control technology. 
Discuss the prob»ms In composing this legislation, of gaining Congressional 
acceptance and of putting the legislation into operation. 

3. Education technology is still an infant. Lay out a prog^'am which will 
develop this technology at an"opt1mal" pace. Define your criterion of. 
optimal. ' Alternatively argue that the development of technljlogy should 
not be guided by the U.S. Governmeot. 

4. Most scientific research in the U.S.A. is funded by the Federal budget. 
How are the available funds divided? How should they be divided? 




IV-G. Topic i. How S afe Is Safe Enough? 



This topic has only been used on an Honors section of the course; It 
seemed quite successful with them. I plan tq use It In a regular undergraduate 
.section In the near future. 

t- .... 

The basic question here Is, "How much should we be willing to pay for 
safety?" It Is clear that a large number of accidental deaths In this country 
and In the world could be prevented fl^e were prepared to Spend enough money 
to prevent thfem. How much should. we be willing to pay? There are related 
questions of safety vs. money concerning environmental iMtters, I.e. the 
dumping of nuclear wastes.* These are taken up In this topic. The main reading 
^ Ralph Nader's, "Unsafe at Any Speed", followed by a series of journal 
ai^tlcles. ♦ 



IV-G-1. Discussion questions and answers for Topic 7 

Dis 
New 



Discussion questions "Vor Ralph Nader, "Unsafe at Any Speed/ Pocket Books, 
w Yorl^, 1966. ' , - 



Ralph Nader attacks the automobile Industry for what he considers their 
very poor performance in designing safety into their-autoniobiles. 

1. Is this book basically scholarly, entertainment, sensationalistic, or 

. ? 

. • ' n 

2. In his discussions of "human engineering," he implicitly raises Ihe 
question of whether we should fit the machines to the men or the men to the 
machines. Which approach is safer? Which is more expensive? 

3. On pages 70-71, he presents his view of the existing safe^ty patents, as 
opposed to that of Arjay Miller. .Who is right? 

ft 

4. On page 87 he sets forth the Industry's position on forcing safety on 
the public. 'Under what circumstances should the alphas (you and I) force 
unwanted safety measures on the betas, gamnasi etc. (all those other 
people, who don't really understand what is involved. and can't take the 
time .to master .the crash statistics)? Under what circumstances should we 
do as the auto companies suggest and let ,the market decide? 

5. On page 89 he cites the industry's tendency to meet outside criticism by 
simply stating that "we know the situation better ^than you." Is that> 
ever a valid response? Is It a cofnmon response? 

6. "From the discussion of pages 103-110, would^you conclude that the Cornell 

Crash Research Group have "sold their souls" to the auto companies? What 
defense could they make for their actions? \ 

* 

7. • Should the auto engineers quit their jobs when their safety recommendations 

are ignored? ,0r should they continue to work from within the companies to 
get them implemented? Or what other options should they follow? ♦ 

8. On paye 153 he cites, the ethical standards of the NSPE.- Why haven' t these, 
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been applied to the auto problem? 



9. On page 155 et; seq.» he calls for more detailed "automotive engineering" 
' courses in universities. What are the advantages and disadvantages of 
such a proposal? 

10. On page 157 he says "missions need only be defined and financed in order 
to be performed." True? If not, what are the examples td the contrary? 

11. The whole section on the \afety establishment raises the question of 
Whether exhortation is a satisfactory way of solving serious problems. 
Is it a. practical way >to solve safety problems? 

12. His book is a rather serious Vriticism of the organization of the 
American auto industry, and onour financial and political institutions. 

. There are numerous autos produced by countries with much different 
organizations. (Renault is owndd by the Government of France, Volkswagen- 
was owned by the German Governmei\t, the Eastern European countries make 
cars in state-owned ent;erprises . )\ Have these cars been better from a 
safety standpoint than those made \n the U.S.A.? 

13. Did this book have any political influence? 
My answ)^ for "Unsafe at Any Speed" \ 

1. This**is Ipasically sensationalistic pleaalng. 

' \ 

2. Most people believe that fitting the mach\nes to the men is safer.. It 

has not really been shown that one is more\ expensive than the other. 

\ - \ • 

3. I think Miller is right. There are lots of^atents which do not 
represent real inventions or really practicaV ideas. 

'* \ 

4. This Is the basic dilemma in this whole field.X To what extent should 
those who know force their will upon those who \io not? In some fields 
we^have answered "to a very great Extent," for example in the field of 
airpl^ine design. On the other hand,,tn the fielckof autos we have, until 
quite recently, answered "to a very small extent. 

5. It is sometimes a valid response if there are no technically trained 
people on the other side. It is ,a very common response, generally made 
now by those who are being attacked for pollution activities. . 

6. One would like to look into the details of that situation. Nader 
'certainly paints them as being a bunch'of intellectual "prostitutes. 

7. If would appear that most of them continue to work from with-in. The 
other option to consider would be forming a really effective professional 
engineering organization which they have not done. 

8. The ethical standards cited really only apply to consul ting\en.gineers. 
When corporate engineers are involved it has always seemed impractical to 
try to do this. , . 

9. One of the advantages would be having an outside critical grou^ really 



active 1n the field. The disadvantage would be the -disadvantage of 
training people for a specific Industry as opposed to training them to 
be more broadly oriented engineers. We have gone a long way In the latter 
direction; most of us think we have gone the right way. 

10. Not true. Examples: the cancer effort, the urban housing effort, 
Vietnam. 

11. Apparently hot. 

f 

I have seeri no evidence to support that vtew. 

13. This book had, considerable "political Influence, particularly after GM made 
the colossal public relations error of hiring a private detective firm to 
try to "get sotne d1rt" on Nader. This not onlj' failed but backfired 
explosively. 

Discussion questions for Ralph Eshelman, "The Auto Safety Furor: Its Meaning 
to Engineering," Engineer, July-August, 1967, pp. 8, 9, 19. 

A professional engineer points out the difficulties of engineers in the 
auto industry in trying to build safety into their products. 

f 

1. On the right side of the first page'he says, "Unlike the doctar, lawyer, 

"■ This implies that these professions have societies largely directed 

toward protecting the public from the misuse of theiu profession. "True? 
Is this the basic function of the AMA, American -Bar Association, etc.? 

2. On the lower left corner of the second page he cites American Motors' 
poor customer response to safety Items. Many scholars have connmented on 
the non-rational approach to selling autos (i.e., the auto 3^ a toy 

or wish-fulfi Tlment symbol , rather thc(n as a utilitarian device^. Is 
this the reason this failed to sell? .Is the reason we have extensive ^- ■ 
public safety activities in cotmiercial aviation that we see that as a 
utili ty, rather 'than a form of wi sh-fulfi lljnent? Or what other reasons 
can be adduced for this difference? 

3. Does his scheduling argument suggest thbt the annual model change is 
inimical to safety? , , 

♦ ■ 

4. Why have the engineering professional societies failed to act in this 
matter? ' , 

My answers to ^ J" he Auto ^afety Furor" 

1. No, I think not. I think, the basic functions of these organizations have 
not been to protect 'the public but to Ipok out f6r the financial interests 
of the groups they represent. They also have had some public safety 
functions, but these again have been largely the case of protecting the 
image of the group rather than any direct public safety situation. 
Generally, -they have tended to hush up critics rather than providing them 
a platform. ' ^ ' 

2. This seems like a reaspnable argument, although I am not certain it is 
correct. I think it is correct that we do see aviation as a utility 
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/"rather than -wish-f ulf i llment » at least commercial aviation. 

3. Yes. I do think it- does. ^ 

4. Because they have faced a more powerful competitor in such a matter, 
their competitor in this situation would be the industries who emp|^oy 
the engineers. These industries are generally a great deal more 
powerful than the engineers. 

Discussion questions for David A. Anderton, "/a.E. Engineers SoVe Comet 
Mystery." Aviat i-on Week 62 , February 7. 1955. and February 14. 19B5. 

This is a historical account of the Comet airplane, the first commercial 
jet aircraft. Two of these exploded in flight due to a design failure, 
killing all of their passengers and crew. 

1. Is the, general tone of this article favorable to the british av'lation 
industry? Should it be favorable to the british aviatiop industry? 

2. Should these airplanes have been tested to destruction this way before 
they were put into passenger service? If so, why were they not? 

"3, Why did this problem first appear with this aircraft? What', sorts of 
general conclusions .Can one draw from aircraft safety from this case? 

4, Based on this case, what general policies would one institute for the 
'testing of radically new kinds of aircraft? 

answers for "R.A.E. Engineers Solve Comet Mystery" 

1. The general tone is quite favorable to the british aviation industry.. 
This is really questionable since they did put into service a plane which 
was unsafe. However, since this is an article in an engineering 'journal 
which is largely dependent on industry advertising, they take a favorable 
viewpoint. 

2. Probab-ly they should have. However, this would have been quite costly. 
They didn't foresee this kind of problem so they didn't riin the test. 

3. This was the first commercial jet aircraft and presumeably the first 
aircraft to fly tjiis high, pressurized. Therefore, the pressure loadings 
on the inside of the cabin were more severe than in any other a1»"traft to 

- date, and that's probably why they got into this trouble. 

4. One can only conclude that when a radical departure is made in^ircraft 
design, all conceivable and several Inconceivable failure mode^shou Id be 
tested. « 

Other source material on the Comet is: Tom Bishop. "Fatigue and the 
Comet Disasters." Metal Progress 67 . May. 1955. p. 79. This is better for a 
technical audience, but probably npt for a non- technical one. 
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Discussion questions for W, L. templeton* "Disposal of Liquid Wastes into 
Coastal Waters." Chemical Engine ering Progress 66 . February, 1970. pp. 45-50. 

This is an account of Britain's policies and procedures for evaluating the 
safety of discharging radioactive wastes into coajtaV waters. The level is 
slightly technical for a general apdience.' but I consider the article under- 
standable to bright undergraduates outside of science. 

1. Is. as he says, the "zero point" unreal is tjc? 

2., Are the risks of discharging, radioactive wastes, as he says, understood? 

3. How safe are the IRPG standards? How were these arrived at? How should 
they have been arrived at? . - 

4. What is the definition of a rad? How did we decide that 1 rad/^0 years 
was acceptable? 

5. Are the oceans really a common dumping ground? Who speaks for the. other 
users of the oceans in the fl|uestion of dumping radioactive wastes in them? - 

, .l^hp decides how much each sountry gan dump? 
> , ' ■ ■' 

6. How can one be si^^e'he has correctly chosen the critical population? 

7. How can one be sure that the direct radiation exposure to man is the 
most dangerous part of this? 

0 ^ 

\ 

My answers for "Disposal of Liquid Wastes" 

1. That is a highly debatable point. One wonders if it is totally unrealistic 
'to say that such wastes shall not be discharged at all.» 

2. The history of the continual reduction of alVeiljable standards would make, 
you wonder whether this is true or hot. I am Inclined to assume that they 
are fairly well, but not totally, understood. 

3. I don't really know. These were. probably arrived at by comparing the 
dosage With that due to natural sources e.g. cosmic rays and radiocarbon 
in the atmosphere, and radioactivity from granite rocks, e^c. Th^t is 
probablyas reasonable, a way of deciding as any, although the acceptable 
ratio is clearly an arguable point. 

• ' * ' 

4. It appears that, the definitions are as fallow: A roengten is defined as 
that amount Of radiation whld^'will cause an interaction 6f 83 ergs per 
gram in air. This a/so turns out to be ,the amount of one statcoulomb per 
cubic centimeter in/air. A rad is the amount of radiation whjch would 

' produce one hundred\ergs per gram under the same circumstances whel^e a 
roengten produces 83, so that a rad is 1.2 roengtens. We also use to 
have around a rep which stands for roengten equivalent physical, which turns ^ 
. out to be 93 ergs per gram^of tissue and a rem, which is* equal to one rad 
times a quantity called the relative biological effectiveness which is 
different for different energies and different parti c1g§. For example, for 
neutrons the relative biological effectiveness is 10. A Curie, on the other 
hand, is a rate. It is equal to the amount of radiation, emitted by one gram 
of radium and i^ roughly equivalent to six rads per hour at a radius of 1 
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foot. The decision that one rad per thirty years was acceptable 1s 
presumeably based upon measurements of background radiation. 

5. We seem to believe that the oceans are a common dumping ground. The U.S. 
Am\y planned to dump nerve gas In the ocean In 1969. This raises the whole 
question of the commons. No one has worked out any sort of rules as to who 
the other users are, what their rights are and what the dumping rights are. 

6. One can only hope that he has done It, and that he has done his homework 
well. I don't believe one cdn be sure. 

7. I don't know the answer to that question either. 

For more details on this problem see "A Source Book In Suppor't of ETectrIc 
Power and The Environment" available from T. J. Slosek, Mall Code 828, General 
Electric, 175 Curtner Avenue, San Jose, California. This presents a strong 
case for the view that current safety standards are adequate. 

Discussion questions for Chauncey Starr, "Social Benefit vs. Technological 
Risk," Science 165. September 19, 1969, pp. 1232-38. . ' 

This is an effort to decide what criteria ought to be used in allocating 
cost to improve safety or reduce accidents. 

1. How reasonable is his assumption that the historical accident data reveal 

the historically revealed social preferences? 

< 

2. At the top left of page 1233 he indicates that it will take decades to put 
into use the pollution control technologies now known. Why? Must it? 

3. Is it reasonable to ask the question, "How safe is safe enough?" Is this 
question better left unasked? 

4. In his example of the commuter in the lower right of page 1233 is the 
accident hazard in driving likely to play any major role in the decisions? 

- Or are th^re other considerations which are more important? Such as? 

5. Is the xieneral public impression that the dangerous mining jobs are the 
high-paid ones, or is it the contrary? Is there another signifi cant. factor 
in this set of data? ' 

4 3 

6. He also suggests that the acceptable risk is .proportional to (wages) . How 
far up the wage scale is this, likely to go? Does one reach a level at which 
more money wifl not induce one to undertake further risk? 

7. He proposes that in the nuclear power industry the safety requirements for 
•protection of the plant are much more stringent than those for safety of 
•people in the surrounding comnunity. True? If so, are there other 
industries where this is likely to be the case? 

answer^s for "Social Benefit vs. Technological Risk" ♦ 

1. This seems to me to be a completely wi Id assumtion because we have very 

irttle evidence around to suggest that social action to control technological 
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risk has ever been taken. 

2. It Will take that long to put them into action if we continue with our 
present political beliefs that everyone is entitled to pollute the commons. 
It does not have to. If we ever decide we want to have thos6 things In, 

we could have it done In five years. ^ ' 

3. ]^ think it Is reasonable to ask the question. ^ 

4. I think the risk of accident is very seldom taken ihto account in such 
decisions. The other decisions wHlich are important are the person's belief 
in the quality of life is superior where he lives in the suburbs compared 
to the quality of life living in central* city ar^as. 

5. The cfeneral impression i$ to the contrary. The other factor in this set 

of data is the effect of" the unions. The coal mining unions have been more, 
effective in forcing settlements by using the public as a hostage than tVie 
unions involved in metal mining or stone mining because they cannot use the 
. public as a hostage. • . 

6. I assume that one reaches a level at which more money would not induce one 
to tSke further risk. It* is hard to imagine, a man who is making $50,000 a 
year going to an extremely risky situation for $100,000 a year. 

7. Probably. Also the same arguments certainly apply to most, chemical 
processing plants and power-plants in general. * " 

IV-G-2. Additional materials for Topic 7. 

• An^ternative to "Unsafe at Any Speed" would' be J. 0'''Connell and A. Meyer's 
"Safety Last, an Indictment of the Auto Industry," Random House, 196'6. This 
book is very similar to "Unsafe at Any Speed" except that it is shorter and less 
detailed. The basic spirit is the same and many of the cases cited- overlap, I- 
consider them equal in quality, but "Unsafe at Any Speed" is readily available 
in pocketbook which this one apparently is not. 

None of the material covered in this section deals with what would' be called 
"civil engineering" failures (i.e. bridges, dams, buildings, etQ.). There are 
several things one could use here. The most interesting perhaps is D. B. 
Steinman, "Suspension Bridges: The Aerodynamic Problem and Its Solution," 
The American Scientist , 42, 1954, pp.. 397-438 and p. 460. This is a fascinating 
account of Steinman's work on the aerodynamics of suspension bridges. This 
problem became particularly interesting when the Tacoma Narrows Bridge fell in 
1940. Steinman modestly admits that he told. the designers of that bridge that 
it would fall down and how they could fix it; they ignored him and the bridge . 
fell. An interesting sidelight on Steinman's article is Steinman's amazing ego. 
He clearly made many great contributions in this field, but he recognizes no 
one else as ever having contributed ^nythiog. One may sense this from the Ust 
of bibliographic references at the end of its article; there are nineteen, of . 
which eighteen are by Steinman himself and the nineteenth, by F. J. Maher, is 
entitled "Tests Confirm Steinman's Theory of Bridge Osci 1 lations J' 

Another choice is Charles F. Outland, "Man-made Disaster, The Story of St. ^ 



f^rancis Dani," Arthur H. Clark Co., Glendale. California, 1963. This is a' 
short, entertaining account of the fajluVe of t^e St. Francis Dam and the , 
numerous consequences thereof. The engineering inadequacies which >e«ulted in 
the failure are glearly described. A similar disaster occurred ih F)&bruary., 
1964, in Italy when a large landslide occurred into the reservoir |)eyond the 
Valont Oam. See George A. Kiersch, "Valon't Reservoir Disaster v" Ci Vi 1 
Engineering , 34, March' 1964; "Lesson Learned prom Dam Disasters," Engineering , ~ 
Ma^y-15, 1964, "pp. 681-683, and G. Gasl^ill. "The Night The Mounta^in Fel^l 
Readers Digest, May, 1965, pp. 59-67. ' FinJilly, along the lines of ciVil 
engineering safety is Thomas H. McKair, "Building Failures," McGraw Hi i; , ,19621^^' 
This is jiot a book for the layjnan, and is limi'ted to investigating the various 
• kinds of structural failures which have occurred in buildings in the United ' 
States. It makes interesting rqading for engineers and indicates the general 
•causes for this kind of failure. 



IV-G-3. No examinations have been given on Topic 7. 



IV-G-4.'^ Paper subjects for Topic 7. . ' 

1. In some cases of engineering failures it is easy to see who is to blame 
and who should pay for the damages. [Outland, D. f. "Man-made Disaster, 

the Story of St. Francis Dam," A. H. Clarke Co., Glendale, California, 1963.] 
In others it is much harder. An interesti/ig case to, study would be the 
Italian dam disaster of a few years ago in which there were many lives lost. 
Who was .to blame for that? How could ifrhave* been avoided? 

2. \ A rec-ent article [Barry Commoner, "Attitudes toward the Environment; A 

' Nearly Fatal Illusion." Presented at an AAAS Symposium in December, 1968. 
(As far as I know this has not appeared in a journal y^t.)] indicates that 
radioactive iodine 131 from nuclear power plants is a current,' serious 
health hazard. The AfC disagrees. Who-is right? 

3. As far as I know, the first real industrial safety regulations came about 
in the period from 1850 to 1900. Did these come ^o[it largely as a result 
of worker pressure for saf^r working conditions, or did they come about aS 
as result of outsider pressure, i.e. from social reformers? 

4. \One of tlie fundamental questions in compulsory sa-fety regulations is to what 

extent we ought to let the market place -decide and to what extent we ought, to 
force people to take safety measures vyhich they might not take voluntarily. 
In this class we have discussed.f ai rly extensively the case of automobiles, 
and slightly sqme other cases. Pick some gene rar area of safety regulation 
which we have not considered In class and explore this question historically. 

5. If I have the history correctly, then the permissible radiation doses for 
various kinds of people In the United States have consistently decreased 
over time. Is this the correct history? If so, why did It occur this way? 

V 

6. In the aborted Apollo 13 ''moon mission the entire emotional resources of the 
country and enormous physical resources were devoted tp saving the lives of 
thre^men who were In difficulties In outer space. During the time this 'was 
•gping on approximately 500 people were killed on America's highw^s in autq 
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accidents and probably 150 were killed in the Vietnam war. This would lead 
you. to believe that we have entirely different value systems for the hazards 
In various kinds of activities. It se^s clear that we will jspend a great; 
deal more ^ time and effort to avoid one fatality in outer space thaK^We will 
on our highways or in Vietnam. Prepare a co^nprehensive paper indicating 
how .thts^ value system works out and wliich are the areas where we w\ll make' 
the greatest effort tcf pr^ent fatalities, and which areas are the ones 
in which we will make the least effort to prevent fatalities. 

I believe that accidents ,vs . ql 

safety cost curve is like this v) ^ 

for almost all safety probleins. '^ <a 

I would like to see a we.ll •.-'>, 

documented example. showing for « 

some specific problem whether Of «t> 
not this is the correct typ^^ of ^^^^^ expendi^res 

curye. ,^ 

In class we discussed the caseof the fomet airplane, which is one of the 
famous air crash investigation cases in history/ A similar case is that of 
the Lockheed Electra. I have been unable , to find a good history of that; 
however, I have not looked very .extensively. I would li-ke v«^cyjTiuch to 
see a paper which gives a good history of that case. 

In recent years we have had a very effeqtive air safety establishment which 
looks at the problems of aircraft crashes very vigorously. What is the 
history of tlirST" Hov< did this-Vome about? Why ts the history of this so 
different than the history of automobile accident safety? 

In recent years we have had a Vigorous controversy in this country about 
the placing of nuclear power plants in urban areas. One of the major 
considerations in the opposition to such power plants has been that of 
safety. For example, the Pacific Gas and Electric Company began construttion 
of a nuclear power plant at Bodega. Head only to eventually abandon the 
project because of pubUc opposition based to' some extent on safety > 
considerations. PrepareSi history of this and related safety contests about 
nuclear power plants, and indicate to what extent this i?* i rrational hysteria 
and to what extent it is solid and logical safety thinking. 

The State of New York, sponsored an extensive-'program to develop a "safety 

car." [ "The Safety Sedan, "*New York State Department of Motor Vehicles, 

Albany, New York, 1969.] Did this work have any effect on the design of 
mass produced American cars? If not, why oot? 
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IV-H. Top^c 8. Sys^ms,., Model infltOptimi zation, etc. 




This top'lc ha^s cfnly been tried -on ?in Honors class. It requires some 
further work befoVe I consider it really suitable for use in an under- 



..Cuirvently. one of the "in" , words in the engineering profession is "systems 
engineering.,',' This^alol^^ with "modeling" and "optimization" are said by some 
to ^e the engineering tools which will solve the social and environmental 
problems of our time. The question which immediately arises is- whether this 
is indeed the case or merely a self-serving publicity effort by those who wish • 
federal funds to practice their trade in. these areas. The purpose of this 
topic is to,,1ntroduce the student to what these wprds mean or should mean* and 
give the stifdent some clue as to whether any of the claims which are now being 
made for the universal efficacy of these approaches are valid. 

I do pot have ^ long reading for this section which I consider satisfactory 
I used chapters 2, 3, and 4 of. part one of "The Man-made World," McGraw Hill, 
1969. The questiorr^^I assigned were questions from the ends of the chapters. 
I am not Completely satisfied with this because we did not have enough time 
to work through at! the prftblems which I think ^one must do if he is to make 
maximum use of this material. The other readings which aVe discussed below 
were, however, quite satisfactory. ^ 



Discussion questions for G, Nevill and D. Falconer, "Critical Path Diagramming." 
Int ernational Science and Technolo gy, October, 1962, p. 43. 

Critical path diagramming is widely'used in planning large construction 
an<J[ military projects. - A simple example is given here. 

i: One frequently cited advantage of the "scietrtific management me-thods" like, 
CPM Is that they "force you to think in a disciplined way..." (See page 
.44). Is this true? 

2. Is this type of analysis likely to be of more value In complex problems 

than simple ones, or the contrary? 

^ . , -' ■ 

3. Prepare a CPM diagram for obtafning a degree from the University of Utah, 

in your major. Is there one "critical path"? , 

■* » . • 

4. One of the current "In" ideas in Washington is the "application of defense 
technology to social problens.. Sugges-t a social problem for which CPM would 
be useful. 

My answers for "Critical Path Diagramming" ' / s - 



•1. Yes, this is a (distinct advantage. However, the^e is another distinct - - 
advantage in that' numerous things have resulted which one simply could not 
• get at intuitively. Many of the systems dealt with are so. complex that no 
^ ojie can possibly do by Intuition or disciplined thought what can be" 
accomplished by numerical analysis. 



graduate class. 
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IV-H-1. Discussion questions and" answers for Topic 8 
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2. In complex^^^rob Terns. For simple ones thIMs aVather straightforward 
thing vh'ich doesn't really require a ^reat deal of thought. On the other 
■ hand, for' complfcated ones this method can really make a contribution. 



3. Two such diagrams^ were prepared by people in the Colleg^Fof Engineering. , 
Generally there Is, but L have not followed these through to see that It's 
the case. , It. depends on how many courses ar^, only offered ort'ce per ye^ir as 

" ' opposed to being offered frequently, and on how many courses have 
■pre reqin sites. 

4. People, have considered, for example, the problem of establishing a "nuplex." 
There Is a CPM st.udy of those which Indicate that the first thing one would 
do would be to plant shade trees^ The grounds for doing 'so are that the 
technical people who would have to run such a nuplex would have to have a 
decent place to live or they wouldn't stay. The shade trees take the 
longest for that. Slmlla^rly, any serious discussion of rebuilding cities 
will involve this sort of process. If we had had any sort of .serious program 
for eroding racism, we should have made such a diagram, but we haven't. 

Discussion questions for J. B. S. 'Haldane, "O'n Being the Right S1ze,"rin 
"PoiSsible Worlds," Harper and Brothers, New York, 1928. 

Hal'dane 'shows the J Imitations of model Studies and also sjiows what physical 
reasoning can tell jUS a&out comparative anatomy. 

1. Haldane sugaests that biological systeins cannot be successfully tested with* 
' • scale models of different size^. What. kinds of systems^can be tested with 

small -scale models? --^i^^i' 

2. Wh^t advantages 'are there in being able to test a small-scale model of a 
'jsystem rather th art the system itself? 

3. How did he obtain the -statement On page 955, that for aircraft of fixed 
' «hape,' speed must be proportional to the square root of length-? « 

4. On«page 955 he says "coiriparative anatoiny is largely the Story of the 

. struggle to increase surface in proportion to volume." Why? Exceptions? 

* • * \ ^ ' ■ 

My answers to discussion questions "On Being the Right. Size"- ^ 

, , • ■'■ 

^^ Airplanes, ships, chemical reactors, purrtps. Basically the model scheme 
has 1)een most successful in the areas of fluid mechanics, ^chemical reaction 
design, structures, etc. ' . 

• . - ' ■ * ' 

2. An ..eno'rmous saving in co^t and time and human lives. 

* • ' 

3. The ma^s or weight is proportional to an appropriate length dimension^ 
cubed! The lift is proportional to the wing area times the velocity squared. 
However, the wing area is proportional to the length squared. If We equate 

f lift and weight, we find that the velocity squared is proportional to the 
length or the velocity proportional to the square ^root df the length. 

4. The reasons for the inore"cised surface to*volume are the»jbcessi ty of 
increasing diffysional ■surfa<:e area per volume so that j|p diffusional 
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processes on whtth life is based can go on. An exception to this which 
he doesn't realry treat is the problem of heat conservation. In truly cold 
climates most of the animals are big and afe a? close to spherical as seems 
practical. Witness. for example the polar be/ar, the seal and other animals 
wh1c+) have taken up this kind of shape. An interesting thought on this 
whole mal^ter 'Is tthe hypothesis advanced in a recent Scientific American that 
the reason for the antlers on large animals is heat rejection. These 
antlers during t^ hot part of the summer are covered with skin containing 
blood veins, th^efore they allow the animal to re-jeCt large quantities 
of heat. Froni the article it was not apparent that this wa$ something that 
was certainly true -but merely an interesting hypothesis. 

Discussion questiorfs for H. 0. Fuchs, "The Wright Brothers' Airplane, ".UCLA 
Engineering Development Program Report #2-64. (Available through Stanford 
University Case Study Program). 

This is a historical account of the technical problems the Wright Brothers 
encountered in building their airplane and the intense and thorough preparations 
they made before their first flight. 

1. Comnon folk belief in the USA holds that the Wright Brothers were unlettered 
bicycle mechanics. Does this history support, that -view? 

2. How important were mathematical and theoretical models in' their development 
of the airplane? ^ . . 

3. How did they decide between theory, model test and full scall test? 
My answers for "The Wright Brothers' Airplane" 

1. This history certainly does not support that view. It would 'lead one to- 
■believe that the folk mythology persists in the face of the facts when the 
folk mythology is so attractive. Here the folk mytholij^y supports the 
view of the comnon man .that all those people who read books aren't really 
better than a smart, but unlettered, guy from the lower classes. Unfortunately 
the history here contradicts that. 

2. They were extremely important. These people were entirely on top of the 
literature and entirely on top of the mathematical treatment of the datra 
which was available at that time. Without their extensive calculations 
they would probably never have made it. 

3. They showed true engineering genius here; namely they looked at each 
question in terms of how could they gain the necessary knowledge with the 
minimum expenditure of . time ar\d effort. When theory and model test would^ do 
it, they did that. When thoseXfailed they were obliged to go to full scale 
test. J ' ' ' 

Discussion questions for R. Nicholas Hazelwood, "Operations Research," Inter- . 
national Science and Technology January, 1966, p,p. 36-49. 

Operations Research is the name for a group of related managerial' techniques 
and applications pf mathematics and science to business and management problems. 
It is described here with several examples. 




1. On page 37 he s«y$, "this fnathentatlcal model Is a ke^^element In operations 
research." Does this mean that OR Is inapplicable to those things for 
which mathematical models cannot be found? 

2. How does one learn to make the slmplificat1ons>he describes in the ftrst 
paragraph on page 37? . , 

3: On page 4tM Jsuggests that good observational data ar^^jnore important than 
sophistJ railed mathematics. Truet Always? 



4. What social or political problems do you suggest applyTng OR to? 

answers to discussion questions for "Operations Research" ^ - 

1. As originally construed, operations research did involve some very non- 
mathematical and non-modelable things. For example, there was the famous 
case in which the users of groundtbase ^anti-aircraft fire wanted an anti- 
aircraft gun which would point straight up. The operations research 
people -completely answered this question by asking a group of anti-aircraft 
gunners' to point straight upi. They all pointed at an .angle of about 70 
degrees to the horizontal. Similarly, there- Is the famous story of the 
surv1Veab1li1;y of aircraft in bombing raids over Germany. There was a long 
study of what kinds of accidents were seen on the planes cOmihg home and 
how to counter them, until one bright operations researcher said, "Let us 
look for the. kinds of things we never see on planes coming home," and thus 
found what the real weak points were. However, It is clear that operations 
research has' been much more-successful in areas where mathematical models 
can be found than in areas where none have been found. 

2. 'This is done by experience and judgment and is what separates the men from 

the boys, 

3. Generally this is the. case. There is the famous case of NewtOn who 
presumeably would never have come upon his laws of universal gravitation 
if he did not have access to Kepler's reworking of Tycho Brahe's data on 
the motion of the planets. Sometimes, however, one can write .down a model 
and make some significant predictions from it without any data. The stories 
j^out the efforts to develop rational anti-submarine warfare program? 
suggests that this was done by the British .largely on the basis of intuition 
and with considerable success. « ' 

4. It has been suggested by Moynihan that {his sort of approach to our whole 
welfare problem would be rewarding. Similarly, such a thing could be done 
to housing or transportation, neither of which has, been given much ' 

. Intelligent study. 

Discussion question for.HendrIck W. Bode, "The Systems Approach," in "Applied 
Science and Technological Progress," a Report to the Committee on Science and 
Astronautics of the U.S. House of Representatives by the National Academy of 
Sciences, June, 1967, Superintendent of Documents, $1.50. 

The systems approach ivs a way of viewing complicated problems. One Of its 
most famous exponents here gives examples and some background on how this 
approach has proven profitable. 
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1. Does a renaming like that mentioned at the top of page , 7^ generally 
reflect what the agency really does» or does it reflect the area, of 
responsibility it wishes sovereignty over? . 

2. The critics oV 5E often raise the thought he gives at the bottom of page 
75, that SE is just a fancy name for comnon sense and careful work. True? 
Do his following examples support or refute this idea? 

3'. On page 78 he indicates that SE involves not only design and production/ , 
but also training of users, maintenance, etc. If that is the real definition, 
then which kinds of industries now use SE, and which do not? 

4. Some SE's have said that they sperfd their lives "fighting suboptimizatlon." 
What would this mean? Give examples from everyday life of suboptimizatlon 
which is harmful to overall good. 

5. On the top of page 83 he suggests that SE often forces the user to decide 

'what his real. values and needs are. Would the use of SE on social problems 

have the same effect? 

r 

6. On page 91 he emphasizes the necessity of having the "..'.adequate and 
broad base of new science and technology before proceeding." Is this really 
necessary? If so, do we have this base to apply SE to racism, poverty, 
pollution, etc.? . ■ 

My answers to discussion questions f(^r "The Systems Approach" ' « . ^ 

1. Historically this sort of thing has not been a reflection of facts but 
an effort to claim territory. . . 

2. Yes and no. Clearly much of systems engineering simply means a thorough and 
careful evaluation .of all knowable aspects ef the situation. This is 
certainly justvcorrmon sense and careful work. However, in some cases, they 
have developed methods and techniques which are more ^.th an just conwon sense 
and careful work. 

3. Clearly industries like^the telephone industry follow the entire sequence 
from rrtanufacture to operation to jnaintenance entirely 1n one house and can, 
indeed, do" it as a systems operation. Likewise, the airlines do fairly well 
at this because they set the specifications for the products to the 
manufacturers and control most of the remainder of the system, including the 

, handling of the users, etc., althouflh this is somewhat broken up because of 
the multiple number of airports they have to deal with ana their problems with 
the FAA, etc; The auto companies are the exact opposite of this; the 
manufacturer cfeases^to have responsibility for the product, i ts 'ma.1ntenance, <. 
its use, the instruction of the drivers when it, is delivered to the consumer. 
The other parties involved are the people who build the roads, who bear no 
relation to the drivers, the people who manage the insurance and the legal 
struggles, who bear no relation to anybody at all. Ea^h one of them ^ 
suboptimizes. 

4. By suboptimizatlon, we mean each part of ah overall system working to maximize 
its advantages at the expense of the entire system. Clearly, it Is, 
advantageous for eacV^^punity to save the cost of a sewage treatment plant, 
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and thfow Its sewage in the nearest body of water. This optimizes Its 
situation but does not optimize the situation for the people downstream of 
them. Another example Is the whole auto Industry: the groups involved 

. are the auto manufacturers, the oil companies, those who build roads, the 
Insurance companies, ^he police, and the court system, the auto suppliers, 

• etc. Each one of these tries to run its own part of the operation in the 
most efficient way* without considering change^s that could be made in other 
paints of the operation which would help it or the negative effects of 
what it does on the other part of the operation. Consider, for example, the 
case of lead in gasoline. The auto companies have. now decided that they 
want the lead out of the gasoline because it will help them. However, it 
will certainly hurt th» gasoline manufacturers. And it is not dear that 
the public will benefit overall. Hpy^ever, the auto manufacturers are in a 
position to force this down the gas^^j^e manufacturers ' throats, or so it 
seems, and ptesumably will. # 

5. Yes, I think it would, and I think that would be the most beneficial aspect 
of the whole thing. 

6. I hope it is not true. He certainly 'says this strongly, but it is my 
opinion that- we do not have this broad base of science and technology for 
su^ problems as racism, poverty, pollution, etc., and therefore are going 
to have to go with the limited knowledge we have. If he's right that we 
cannot make any useful progress without the basis of 'broad scientific 
understanding, then we are in worse trouble than I thinl^ we are.^. 

IV-H-2. Additionannaterial for Topple 8. . " 

This topic is the basic topic of Volume I of the ")>1an-made World" series 
sponsored by the National Science Foundation and the National Academy of 
Engineering.' As mentioned. I used sotne Of this; I question whether it is really 
suitable for the use I intend here. 

For a somewhat more mathematically-inclined audience I suggest Lewis Iscoll, 
"How To Solve Optimization Problems," C hemica l Engineering, 69, February 19, 1962, 
pp. 107-116. This is an extremely clear and straightforward presentation of the 
problem; he chooses as h^s illustrative example the homey topic of the proper 
brewing procedure for coffee. 

The^e has been a certain amount written on the application of systems , 
engineering to socfal problems. For example, Harold D. Watkins, "Systems 
Engineering Aids -Social Problems," Aviation Week and Space Technology, 84, 
January 31 , 1966. The striking thing about these articles is how little they 
have to offer in the way of genuine applications where this sort of technology 
transfer ha"s been successful. 



IV-H-3. No exajni nations have been given on Topic 8. 



I-V-H-4. Paper subjects for Topic, 8. 

1. There has been considerable talk' in the popular press .about using the 



"systems engineering" talent of the aerospace and defense 1 industries to 
solve social problems. [Space Aeronautics . 45, 30-1 , f^iirch ,) 1968, and 
Aerospace , 6, 2-5, February ld67-.] 'Plas anytHTng good, cbme of this yet? 
Is anything good likely t6 come of It? How soon will we know? 

" ./ • <i . ' 

You have been cdnrtlssloned to plan Md bulld.a new majdr city of 500,000 
people In an area of farmland In the^mld-westernU^S.A. Prepare a CRM 
diagram for this task. 

Should city planners use the systems approach? Or would this be sub- 
optimizing; I.e. should the appro'ach be used, at a regional or national 
level? 



V. COPYRIGHT PROCEOyRE^"^ 



Ih thls course we use numerous- materials which are reproductfcl from 
joumlSt books, etc. With the advent of fast lithographic machines ursing 
electrostatically copied masters. It Is economical and simple* to rapisoducev 
such material for all the students. We prepare a book of readings for the 
course by such a lithographic procedure and sjell it through the University 
Bookstore. ^ 

In order to do this witllout violating the copyright laws, it is necessary 
to write to the is^jipyright owner for each article to be so reproduced and 
obtain permission for such reproduction. Normally such permission is granted 
at no Charge, on the condition that the article be clearly identified as to 
source and that credit for copyright be given. On the following page is an 
example of the copyright request form which was used fo» this course. Most 
requests were granted. Delays of several months are comnon and should be 
expected. As an aid to others who may wish. to us this material in their 
courses, a list of mailing addresses is included for sources from whom reprint 
permissions were received. 

- As a convenience to potential users, we h-ave prepared a set of allpf 
the readings mentioned in this report. Copies of this set may be obtflrfMd by 
sending a check for $5.00 t^ Dean's Office. College of Engineering', University 
of Utah, Salt lake City. Utah 84112, 
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Gentlemen: 

I hereby request permission to duplicate the material described 
below and distribute it to students for an experimental course to be 
Xaught next year at the University of Utah: No more than 500 copies 
will be made, and these will either be given away free, or st>ld at «i 
. cost which Ys intended to cov^r only the materials used in making the 
. Kfeproductions. All materials so distributed will have the original 
place of publication tfleariy marked on them so that the students will 
knox7 where they first appeared. 



Your prompt (Consideration of- this request will be greatly appreciated. 
A release form is giveri belpw for your convenience. The duplicate is for 
your files. 
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.Yours . truly, 



Noel de Nevcrs 
Associate Professor 



/ ... ^ * . 

I (wa) hereby grant permission for the use of the material requested above. 



Signed 



(dat/s) 
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T1me» Inc. 
Rockefelleir Center 
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Defense Research Institute, Inc. 
1212 Wfeist W1scon;$1^ Avenue 
Milwaukee. Wisconsin 53233 
(for artle^^s from "For the Defense") 



Roberta L. Hauke 
Permissions Editor 
Saturday Review 
38Q Madison Avenue 
New York. N. Y. 1001? 
(They requested a $5.00 fee for the use 
of the material.) 



The New York Times 

Times Square 

New York, N. Y. 10036 



Daedalus . 

7 Linden Street 

Harvard University . 

Cambridge, Massachusetts 02138 



McMillan & Co. , Ltd. 
Little- Essex Street 
London WC2,*' England 
(for Nature magazine) 



Burton C. Frye 
College Permissions 
Appletbn Century Crofts 
440 Park Avenue South. 
New York, N. Y. 10016 
(They requested a fee of 10^ per 
copy for the material reproduced.) 



Science and Technology 
209 E. 42nd Street 
New York, N. Y. 10017 
(They requested 5 fee for the use of 
material from Science & Technology .) 



Science Magazine 

American Association for the Advancement' 
of Science , . « . 

. 1^15 Massachusetts Avenue, N.W. 
- Washington. D. C. 20005 . jj 
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The University of Chicago Press 
5750 Ellis Avenue 
Chicago. Illinois 60637 
(for articles from "Technology 
and Culture") 



The M.I.T. Press 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 



The Nation Magazine 

333 Sixth Avenue 

New York, N. Y. 10014 



Charles B. Slack. Inc. 
Pitman. N^ Jersey ,08071 
>|for quotations from the 

Journal of Occupational Medicine) 



Journal of Petrol elw Technology 
6200 North Central Expressway 
Dallas, Texas 75206 - 



The Reporter Magazine 
660 Madison Avenue 
New York, N. Y. 10021 



HarvaVd University Press 
79 Garden Street 
Cambridge, Massachusetts 
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American. Medical Association 
535 Dearborn Street 
Chicago, Illinois 60610 
(for Articles from the Journal 
of the American Medi car Assn . ) 



Playboy Magazine 

619 North Michigan AVenue ' i; 

Chicago, Illinois 60611 



Columbia University Press \ 
Columbia University » ) 

New York, N. Y. 10025 i 



Bulletin of the Atomic Scientists 

935 -East 60th Street ' . . 

Chicago. Illinois 60637 

Engineers Joint Council 

345 E. 47th JStreet 

New York. N. Y. 10017 

(for quotations from "The Engineer")- 
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' -Two Park Avenue 
New York. N. Y. 10016. 

The Saturday Review 
380 Madison Avenue 
New York, N. Y. 10017 



Life magazine has a policy of refusing reprint permissions under any circumstances 

Scientific American Maga?ine quoted a figure of 15^ per copy for articles to 

|e repordyced if the articles were not available as W. H. Freeman & Co. offprints. 
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VI. STUDENT RESPONSE 



As-mentioned previous ly-» this course has been taught three times as a 
regular University class and twice as an Honors course. The Unlversllp' of 
Utah has a student- run course evaluation program which gj^es feedback [to the 
professors as to the students' view of the courses. The™tudent evaluation 
is regularly publlsh^^d ,so that other students ma^y kn^ what the previous 
students have thought of the courses which are offered. 

Although the Intended audience for this course Is a nin- technical group ^ 
of Itudents, approxImateTy pne-thlrd of the students taking the course are 
scientists and engineers. They are not discouraged from taking the course and • 
It does count for them as part of their general education requirement. 

In general, the student responses seem to be as follows. First, they, 
enjoy the course and recpirmend it fairly highly to their fellow students. 
Second, they think that it Is too much work and too much reading. Third, the 
lower classmen among them are disturbed that there are not simple and concrete' 
answers to the questions asked. They prefer the "swall?>w and regurgitate" form 
of class In which the professor tells them and then asks. them whether they 
remember what he told them. Some students complain bitterly that this. method 
'is not used In th1i)class. On- the other hand, there are numerous comnents that- 
the "non- regurgitation" Is one of the most attractive features of the class. , 

''It 

The general education program conducts Its own evaluation of general 
education classes and uses this evaluation to weed out the least succe^ssful ones. 
In. terms of over-all rating, this cl-^ss has consistently ranked higher than 
average among general education classes and has been continued in the program 
for academic year 1970-71. 
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